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INDUCTION/CONTENTS 


station operation. 


The TR-/600 features: 


vz Memory channel (simplex and repeater mode). 


INTRODUCTION 


Your KENWOOD Model TR-7600 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 


yy Memory TX and +600 kHz repeater TX for repeater operation. 


yy 800 channel PLL circuit. 
yr Digital frequency display. 


z 


yr Dual concentic frequency selector switches. 
yy PLL UNLOCK and ON AIR indicators. 

vv Subaudible ON/OFF switch (Encoder user installed). 
yr Powered tone pad connector with 9V DC on one pin. 
vy Pin Mic connector with 9V DC on one pin. 


vy TX HI-LOW (Power) switch. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7600 is a 10W, multi-channel (800 channels) FM 
transceiver covering 144 ~ 147.995 MHz. It features a 
built-in repeater shift circuit and memory circuit, and provi- 
sion for connection of an option remote controller for opera- 
tion with a micro-computer. 


PLL CIRCUIT BLOCK DIAGRAM 


PLL CIRCUIT 


The TR-7600 employs PLL circuit composed of IC SM5111A 
for programmable counter, reference oscillator, frequency 
divider and phase detector. Setting of frequency division 


ratio, frequency memory and remote indication functions are 
all controlled by BCD codes 
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CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output and a loop output by Q11 and Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
output, trippled by Q6 and 1SS16, by Q20 to obtain IF 
frequency. The IF output is amplified by Q1g and is fed 
to Q15 where the output is frequency divided in the ratio 
specified by BCD code to compare it with the 10 kHz 
reference frequency (1/1024 of 10,240 MHz). 

The DC output thus obtained passes through the tow- 
pass filter to control the VCO vari-cap 1S2208. The out- 
put from Q26 controls the transmit frequency 
bandwidth. When the signal is unlocked, the output is 
shut off by Q17 which is indicated by Q18. Q16 is used 
to shut off the output when the rotary switch is between 
channel setting positions. 


133.3 MHz 


144.00 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz} 135.29 MHz 43.7667 MHz 


146.00 MHz 135.3 MHz 44 4333 MHz 


147.00 MHz 136.3 MHz 44 4333 MHz 


147.99 MHz} 137.29 MHz 44.4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency with the 
vari-cap, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tions even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal, as shown below 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 
[S] 43.7667 MHz 
The [+] shift is not available for 144 and 145 MHz 


bands 
The [S] is obtained at the [+] position 


146 and 147 MHz Bands: 


[—] shift 44 2333 MHz 
[+] shift 44 6333 MHz 
[S] 44.4333 MHz 


4. Memory Shift Circuit 
The memory shift circuit (MT) is a circuit to shift the 
memary input frequency during transmission. The func- 
tion is the same as in [S]. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz 399 


The local oscillator frequency of kHz order can be shifted by 
the switch. The frequency division set by the rotary switch 1s 
stored in the latch IC's 1, 2 and 3 by pressing the memory in- 
put switch. The output from the latch circuit is fed through 
IC's 4, 5 and 6 in the selector circuit to the PLL circuit by 
pressing the memory call switch. When this switch is not 
pressed, the output is directly fed to the PLL circuit. Memory 
function is effected by latching each switch. The information 
from each switch is stored by pressing the memory switch. 
The stored information remains the same unless the memory 
switch 1s pressed once again. Selection of memory output 
and rotary Output is accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED (orange). 


LATCH 
TC 4035 8Px3 


MEMORY 
SwitTcH 


QO ROTARY SWITCH OUTPUT 


SELECTOR 
Tc 4019 BP 


SYNTHESIZE ®CD CORD OUTPUT 


OQ MEMORY OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 
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CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and is FM modulated by the 10.7 MHz oscillator. The signal 
is mixed with the local oscillator signal to obtain 144 ~ 146 
MHz signal. The B-P.F. is of a variable type, providing ex- 


iy +B 


cellent characteristics with respect to power and spurious 
even at the shift time because of the use of VCO voltage. 
The power stage uses the power module M5711 manufac- 
tured by the Mitsubishi Electric Co., to provide higher 
reliability. 


RIS 


1S 2208 


Fig. 3 Variable Band Width Control Circuit 
(for Transmission) 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and Is fed to the 2-stage antenna 
tuning circuit, 3-stage merical tuning circuit and RF amplifier 
of MOS FET. This signal is further fed to the mixer circuit 
MOS FET where it is converted into 10.7 MHz signal. The 
signal thus converted passes through the 2-stage filter and is 
fed to the 2nd mixer where it is converted into 455 kHz 
signal. The 2nd IF signal from the 455 kHz ceramic filter 
passes through the limiter circuit where it is Converted into 
AF signal by the ceramic discriminator. This signal is 
amplified by the audio power amplifier to drive the speaker. 
The receiver unit includes a noise amplification type squelch 
Circuit. This circuit picks up the noise component in the 
squelch signal from the discriminator which is amplified and 
rectified to control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of con- 
ventional ones to permit connection of a remote controller 
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Fig. 4 Discriminator Characteristics 


DATA 


SM5111A 

Electrostatic Breakdown Protection 

This product has a built-in input protection circuit to prevent 
a gate breakdown due to static electricity. 

In order to protect the input circuit from damage due to a 
large static electricity or voltage in excess of the limit per- 
missible to the circuit, the following points should be 
observed: . 

1. When the product is not in use, keep all the terminals in 
contact with insulating material (this is done at the fac- 
tory prior to shipment). 

2. Soldering iron, testing instrument and other tools should 
be earthed while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power 

4. Do not apply signal voltage to the input terminal when 
the power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed as C-MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 
. phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 


cuit. This also permits’an external signal t6 be-féd to the .QUN. ’. 


terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals of the digital type phase comparator on the 
next stage 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP is amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“f1" is frequency converted (foc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where the reference signal is compared 
with the comparison signal in phase so that a pulse signal, 
shown below, proportional to the phase difference in two 
signals is fed to the output terminal DO 


The table below shows the maximum limits of operating con- 
ditions and environmental conditions. If any of these values 
exceeds the given limits, it can be a cause of damage to the 
product or deterioration of quality. 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN P11 
QIN P12 
QouT P13 
Do S P20 
AMPIN [6 = Pot 
AMP OUT e P22 
FR2 P23 
FR 1 P30 
F121N P31 
LD P32 
VDD ack} 
DATE CODE 


Fig.6 SM5111A Pin Arrangement 


DATA 


3SK74 
SPECIFICATIONS 


Storage Temperature Tstc —5.5 ~ +125°C 


Maximum Specifications 


TEST CONDITION 


a ie a 
Drain « Source Voltage Vois= —3V., Vo2s= 3V. lo=500nA 


Cut-Off Voltage (Gate 1) Gis 


Cut-Off Voltage (Gate 2) 


Gate Leak Current (Gate 1) fics | 
Gate Leak Current (Gate 2) jtess | Vos=0, Vcis=0. Vozs=+10V 


Maximum Rating of M57711 
(TA = 25°C, unless otherwise noted) 


Operating 
Voltage 


Operating 
Temperature 


Electrical Characteristic of M57711 
(TA = 25°C unless otherwise noted) 


f= 144~ 148 MHz, Vcc=12V 


a 
Power Pin=0.15W, Zo=Z_= 500 
Total St f=144~ 148 MHz, Vcc=12V 
Efficiency Pin=0.15W, ZoG=Zi_= 502 


fet f=144~ 148 MHz, Vcc=12V 
op eae Pin=0.15W, ZG=Z_=502 
Radiation 


More than 3rd f=144~ 148 MHz, Vcc= 12V 


Harmonic Pin=0.15W, ZcG=Zi= 500 
Radiation 


Input f=144~ 148 MHz, Vcc=12V 
VSWR Pin=0.15W, Zg=Zi= 502 
Output f=144~ 148 MHz, Vcc=12V 
vw 


Pin=0.15W, Zc=Z.=502 | frst] 
impedence | ine tT 


SOURCE 


Fig. 7 3SK74 Outlines 
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Input Terminal (RFI) 

Power Supply of Drive Stage (DRB) 
Power Supply of Output Stage (FIB) 
Output Terminal (RFO) 

GND 


Fig. 8 M57711 Outlines 


PANEL CONTROLS 


Knob (SQU) LED 
(K21-0717-04) 


LED Front Glass S-Meter Push Knob 
(B100-0615-04) (B31-0616-05  (K29-0712-04) 


Knob (VOL) 
(K21-0724-04) 
Push Knob 
({K29-07 13-04) 


5P Metai SocketzKnob 
({E06-0552-05) 

4P Metal Socket 
{E06-0453-05) W.T. 


Channel Knob (A) Knob (Mode) 

(21-0732-03) (K21-073 1-03) 
Knob MHz Channel! Knob({B) Push knob Seesaw Switch (Power) 
(K23-07 18-04) (K21-0733-03) (K29-07 13-04) (S36-2402-05) 


Hook 
(J18-1315-04) 


M-Type Receptacle Heat Sink 


(E04-0152-05) (FO1-073 1-05} 
H 


24P Connector — 
(EO08-247 1-05) 


2P Connector 
(EO08-0203-25) 


Phone Jack a 


({E11-0003-15} 
Slide Switch 4P Socket 
(S31-1402-05) {E08-047 1-05} 


Se 


PARTS ALIGNMENT 


VIEWED FROM TOP 


TONE Unit TX-RX Unit Power Moduie 
(X52-1110-51) (T) (X44-1300-10) 
(X52-1110-62) (W) 


Low Power Adj Protection Adj S-Meter Adj RF-Meter Adj 


VIEWED FROM BOTTOM 


Control Unit 
(X54-1440-10} (K) 
(X54-1440-6 1) (W), (T) 


PLL Unit 
(X50-1580-10) (K) 
(X50-1580-61) (W), (T) 


—- ele _— --— 


XZ-08€ 
>WZ-100 
WZ-O6t 
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RX UNIT (X44-1300 


| 


Cis 
i5 OV 


TONE UNIT (X52-1110-51) T TYPE 


= TX- 


: 2804586 (8) 


Gi,2 


“er 
ee 
Ce 


@ PLL UNIT (X50-1580-10) 


EXT 


POWEP SUPPLY 


sP DC13.8V 
EXT SP 4A 
{4or BQ} 6 
a 
5 6 A 
O 
+ — 


2SK30A(GR) 2SA496(Y} 


7S 


SS D 


G 


2SA1015(Y) 
2SC1345(E) 
2SC1815{Y) 
2SC1823(0) 
2SC1959(Y)} 
2SC2240(GR) 


3SK74(L) 
Ge 


: Ne ——r 
ex G ec 
os 


PC BOARD 


REMOTE SW 
ON OFF OFF 


VRIOI 5K(A) 


AF 13.8 


HI/LOW SW 


2SC460(B) 


SM5111A 


TA7060P Do 


ak 
g 


cap 
on 2 
2 


f 


CB SBS 


MEMO 


REMOTE 


Q4~5,4,5, 7, 8,13,14, 16, 18,21, 22 
> 2801815 (Y) 

Q6 =: 2S C460 (B) 

Qe =: 2SCi959 fy) 

Q10 = : 28496 (y) 

Q11,12 : 38K74 (L) 

QtS _: SMSITIA 

Q17-:28C1345(E) 

Q19 =: TA7060P 

Q20,28 :2SC1923(0) 


Q23, 24:28C02240(GR) 


U2 SB 8S 4S TS 


D023~24 
Dd25 
b26 


*AN3I5 
:2SKS0A(GR) 
:2SK19(GR) 
182588 
ASV53A 
181555 
18816 
:XZ~- 060 
182568 
:WZ-040 
71$2206 


11 


PC BOARD 


@ CONTROL UNIT (X54-1380-00) 
J25-2668-04 


7d BARACK BRANFORD CRN “2 BON ey ANON SAONEOINNCNIN NOIR. me REL. =) DOL gaipe 


TC50228P 
2SA1015{Y) TC4019BP 
2SCi815(Y) FS-7806M TC4081P TC4035BP 
ah 14131211039 6 161514131211 0S 
SOS 
“ag GN 4234567 An? 45/6) 7's 
IN (Case) 
Put 
J25-2668-04 (Indicator) J25-2664-04 (Switch) 


ICind 
iC4-6 
IC7~2 
IC10, 11 
IC10, 11 
ict2 


: TC4035BP 
:TC40196P 
:TCSO22BP 
TC4081P« 3/4 
:TC4081P«1/4 
: FS-7806M 


ite ae ee 


BLO ti 


12 


100 1W_ 


Qi~7  22SC1815{Y) 


Q7 :2SA1015 fy) 
Di~13,15~22 :1N6O 
p23 ISiS55 
D2¢ :WZ4150 
p25 :TL6-205 
D26 :TLR-205 


D27~30 °S130K 


NOTE: 


PARTS LIST 


Except special types (example: cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Regarding value, refer to the schematic diagram or the PC 
board illustration. Resistors not otherwise detailed are carbon type (1/4 or 


1/8W). 


Order carbon resistors according to the following example: 


A carbon resistor’s part number is RD14BY 2E222J. 
_ 1. Type of the carbon resistor 


—+___)— 


RD14BY 


2. Wattage 
1/4W — 2E 
1/8W > 2B 


GENERAL 


xy : New parts 


Q101 V30-1030-36 
Q102 | V04-0046-05 
D101 V11-0270-05 


A01-0734-13 
A01-0735-03 
A20-2334-05 
A20-2339-03 
A20-2340-03 
BO5-0707-04 
B10-0615-04 
B31-0616-05 
B30-0802-05 
B30-0803-05 
B30-0106-05 
B42-1602-04 
B46-0058-00 
B50-2614-00 
B50-2628-00 
B50-2629-00 
E04-0152-05 
EO06-0453-05 
EO06-0552-05 
E07-0451-05 
EO7-0551-05 
E08-0203-25 


RD14CY 


; Re- 


CAPACITORS 


CC45SL2H150D 
CK45F1J103Z 
CK45B1H221K 
CC45SL1H181J 


SEMICONDUCTOR 


Power module M57711 
Transistor 


Diode VO5B 


COIL 


L34-0821-05 (No care) 5¢3T 


POTENTIOMETER 
VR101 | R19-9403-05 15kQ(A) 50k 68) 024 


MISCELLANEOUS 


Case (A) 
Case (B) 
Die casting panel (Front) 
Die casting panel (Front) 
Die casting panel (Front) 
Speaker grill cloth 

Front glass 

Meter 

Plot lamp (white) 

Pilot lamp (Blue) 

Pilot lamp (Small) 
Sticker 

Warranty card 

Operating manual 
Operating manual 
Operating manual 

M type receptacle 

4P metal socket (MIC) 
5P metal socket (MIC) 
4P metal consent 
5P metal consent 
2P connector (Jack) 


Ceramic 15pF +0.5pF 
Ceramic 0.01 uF +80,—20% 
Ceramic 220pF +10% 
Ceramic +5% 


2SD235 (Y) 


yb 


(K) 
(W) 
(T) 


ht eh 2 


YY 


xy 


(K) 
(K) 
(K) 
(W) 
(T) 


(W) (T) 
(K) 
(W) (T) 
(K) 


3. Resistance value 


® @ 
Significant figure Multiplier 
Example: 
221 > 2202 
222 > 2.2k2 
223 = 22k 
224 = 220k 
225 > 2.2M2 


E08-0471-05 

E09-0471-05 

E09-0203-25 
E11-0003-15 

E12-0061-05 

E23-0043-04 
E23-0015-04 
FO1-0731-05 

FO5-4022-05 

F20-0078-05 

F29-0014-05 
GO2-0505-05 
G11-0054-14 
G13-0616-04 
G13-0617-04 
HO1-2590-03 
HO1-2607-03 
H10-2519-02 
H10-2501-03 
H12-0447-04 
H20-1408-03 
H25-0049-03 
H25-0079-04 
H25-0103-04 
J13-0029-05 

J21-2608-03 

J51-0006-15 

J61-0019-05 

K21-0724-04 
K21-0731-03 
K21-0732-03 
K21-0733-03 
K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
$36-2402-05 


—+ means 22 x 10? = 220022 (2.2kQ2) 


4P socket (TONE PAD) 

4P plug (TONE PAD) 

2P connector (Plug) 

Earphone jack 

Phone plug 

Antenna earth lag 

Earth lag 

Heat sink 

Fuse (4A) x 2 

Isulating plate 

Insulating washer 

Fitting spring for knob 

Insulating cushion X 2 

Cushion (A) x 2 

Cushion (B) 

Carton case (Inside) (K) (W) 
Carton case (Inside) (T) 
Cushion 

Styren foam cushion 
Cushion 

Protection cover 

Bag with accessory 
Polytylene bag (MIC) 
Polyetylene bag (Cord) 
Fuse holder 

C type angle 
Snap-lock x 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) 

Knob channel (A) 
Knob channel (B) 

Knob mode 

Knob 

Knob MHz 

Knob push (square) Xx 2 
Knob push (circle) x 3 
Hex. socket screws x 4 


(W) (T) 


Slide switch (remote) 
See saw switch (power) 


S40-2409-05 
S40-2404-05 
S40-2403-05 


Push switch (M) 


T07-0201-05 
T91-0310-05 
T91-0302-05 
T91-0301-05 
W01-0401-04 
X44-1300-10 
X50-1580-10 
X50-1580-61 
X52-1110-62 
X52-1110-51 
X54-1440-10 
X54-1440-61 


TX-RX unit 
PLL unit 
PLL unit 
TONE unit 
TONE unit 


TX-RX Unit (X44-1300-10) 


CK45F1H103Z 
CK45B1H102K 
CS15E1VOR1M 
CEO04W1A470 
CK45F1H103Z 
CEO4W1C100 
CEO4W1E4R7 
CEO4W1A470 
CEO4W1H010 
CQ92M1H103K 
CQ92M1H393 
CK45B1H102K 
CC45UJ1HO20C 
CC45TH1H100D 
CK45B1H221K 
CK45F1H103Z 
CC45CH1150J 
CK45F1H103Z 
CC45SL1H101J 
CK45F1H103Z 
CC45CH1H330J 
CK46F1H103Z 
CC45TH1H150J 
CK45F1H103Z 
CK45B1H102K 
CEO4W1C100 
CC45CH1HO50C 
CC45TH1HO80D 
CC45CH1HOR5C 
CC45TH1H120J 
‘CC45CH1HORSC 
CC45TH1H120J 
CC45CH1H270J 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 
CK45B1H102K 
CC45CH1HO70D 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 


CAPACITOR 


Ceramic 
Ceramic 
Tantalum 
Electrolytic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 


Electrolytic 
Mylar 
Mylar 
Mylar 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Push switch (MR) 
Push switch SUB, HI/LOW 
(W) HI/LOW 
Speaker (82) 
Microphone 
Microphone 
Microphone 
Wrench (Hex) 


CONTROL unit 
CONTROL unit 


0.01 pF 
0.001 uF 
0.1 uF 
47 uF 
0.01 uF 
10uF 
4.7 uF 
47uF 
1uF 
0.01 uF 
0.039yF 
0.001 uF 
2pF 
10pF 
220pF 
0.01yF 
15pF 
0.01uF 
100pF 
0.01yF 
33pF 
0.01 uF 
15pF 
0.01 uF 
100pF 
110uF 
5pF 
8pF 
0.5pF 
12pF 
O.5pF 
12pF 
27pF 
0.01 uF 
0.001 uF 
0.01 uF 
0.001 uF 
7pF 
0.01 uF 
0.001 uF 
0.01 uF 


PARTS LIST 


(k) 
(Ww) 
(T) 


(K) 
(W) (T) 
(W) 

(T) 

(K) 
(W) (T) 


ee a 


+ 80,—20% 
+10% 
16WV 
10WV 

+ 80,—20% 
16WV 
25WV 
10WV 
50WV 
+10% 
+10% 
+10% 
+0.25pF 

+0. 5pF 
+10% 

+ 80,—20% 
+5% 

+ 80,—20% 
+5% 
+80,—20% 
+5% 

+ 80,—20% 
+5% 

+ 80,—20% 
+10% 
16WV 
+0.25pF 

+0. 5pF 
+0.25pF 
+5% 
+0.25pF 
+5% 

+5% 
+80,—20% 
+10% 

+ 80,—20% 
+10% 
+0.5pF 

+ 80,—20% 
+10% 

+ 80,—20% 


Pe 
C51~54 
C55 
C56,57 
C58,59 
C60 

C61 

C62 

C63 
C64~67 
C68 

C69 

C70 

C71 

C72 

C73 

C74 

C75 

C76 
C77,78 
C79,80 
C81,82 
C83 
C84 
C85 
C86 
C87 
C88 
c89 


CST 
C92 
C93,94 
C95 
C96 
C97 
C98 
C99 


C101 
C102 
C103 


C106 
C107 
C108 
C109 


C112 
C113,114 
Cit 
C116 
Cy 
C118 
C119 
C120 
C121 
C122 
C123 
C124 
Ci25 
C126 
C127 
C128 


CiiOa4 


CC45CH1H330J 
CEO4WIA470 
CK45F1H103Z 
CEO4W1C220 
CC45SL2H150J 
CC45SL2H680J 
CC45SL2H150J 
CC45SL2H270J 
CC45SL2H330J 
CC45SL2H220J 
CK45F1H103Z 
CC45CH1HO10C 
CK45B1H102K 
CK45F1H103Z 
CC45CH1H330J 
CC45RH1HO70D 
CC45LH1H150J5 
CC45CH1HO50C 
CC45CH1H220J 
CC45RH1HO70D 
CK45F1H103Z 
CK45B1H102K 
CM93F2A080D 
CC45SL1HO10C 
CC45CH1H220J5 
CC45CH1HO20C 
CC45CH1H180J 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 


C91-0405-05 
CK45B1H221K 
CQ92M1H223K 
CK45F1H103Z 
CK45B1H471K 
CC45SL1H151J 
CC45CH1H150J 
CQ92M1H223K 


CK45B1H471K 
CQ92M1H103K 
CK45B1H471K 
CQ92M1H223K 
CK45B1H471K 
CK45F1H103Z 
CQ92M1H153K 
CC45CH1H470J5 
CK45B1H471K 
CQ92M1H472K 
CK45B1H471K 
CQ92M1H102K 
CQ92M1H473K 
CQ92M1H223K 
CQ92M1H102K 
CQ92M1H222K 
CQ92M1H393K 
CQ92M1H222K 
CQ92M1H103K 
CS15E1VOR1M 
CQ92M1H333K 
CQ92M1H222K 
CS15E1C4R7M 
CEO4W1H3R3 
CK45F1H103Z 


Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mica 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Mylar 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mylar 


Ceramic 
Mylar 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Tantalum 
Mylar 
Mylar 
Tantalum 
Electrolytic 
Ceramic 


Gini imam ater eh nim | ee ae 


33pF +5% 

47uF 100WV 
0.01nF +80,—20% 
22uF 16WV 

15pF +5% 

68pF +5% 

15pF +5% 

27pF +5% 

33pF +5% 

22pF +5% 

0.01uF +80,—20% 
1pF +0.25pF 
0.001unF +10% 
0.0ipF +80,—20% 
33pF +5% 

7pF +0.5pF 
15pF +5% 

5pF +0.25pF 
22pF +5% 

7pF +0.5pF 
0.01uF +80,—20% 
0.001nF +10% 

8pF +0.5pF 

1pF +0.25pF 
22pF +5% 

2pF +0.25pF 
18pF +5% 

0.01uF +80,—20% 
0.001unF +10% 
0.01iuF +80,—20% 


Trough type capacitor 0.001 uF 


220pF +10% 
0.022uF +10% 
0.01uF +80,—20% 
470pF +10% 
150pF +5% 

15pF +5% 
0.022uF +10% 


470pF 
0.01 uF 
470pF 
0.022uF 
470pF 
0.01 uF 
0.015uF 
47pF +5% 

470pF +10% 
0.0047uF +10% 
470pF +10% 
0.001inF +10% 
0.047uF +10% 
0.022uF +10% 
0.001pnpF +10% 
0.0022uF +10% 
0.039uF +10% 
0.0022uF +10% 
0.01iuF +10% 

0.1 uF 16WV 
0.033uF +10% 
0.0022uF +10% 

4.7uF 16WV 

3.3 uF 50WV 
0.01uF +80,—20% 


+10% 
+10% 
+10% 
+10% 
+10% 
+ 80,—20% 
+10% 


PARTS LIST 


at Re- 


CQ92M1H103K Mylar 0.01nF +10% 
CQ92M1H332K Mylar 0.0033uF +10% 
CQ92M1H273K Mylar 0.027uF +10% 
CEO4W1H010 Electrolytic 1uF 50WV 
CE04W1C100 Electrolytic 10uF 16WV 
CEO4W1A470 Electrolytic 47uF 10WV 
CEO4W1C100 Electrolytic 10uF 16WV 
CEO4W1A101 Electrolytic 100uF 10WV 


CK45F1H103Z 
CEO4W1C220 
CK451H103Z 

CEO4W1C100 
CEO4W1A470 


Ceramic 0.01unF +80,—20% 
Electrolytic 22uF 16WV 
Ceramic 0.01ipF +80,—20% 
Electrolytic 10uF 16WV 
Electrolytic 47uF 10WV 


CK45F1H103Z 
CEO4W1C220 
CK45F1H103Z 
CEO4W1C220 
C91-0405-05 
CK45F1H103Z 
CC45SL1H330J 
CK45F1H103Z 
CEO4W1C1010 
CC45CH1HO50C 


Ceramic 0.01inF +80,—20% 
Electrolytic 22uF 16WV 
Ceramic 0.01inF +80,—20% 
Electrolytic 22uF 16WV 
Trough type capacitor 0.001 uF 
Ceramic 0.01inF +80,—20% 
Ceramic 33pF +5% 
Ceramic 0.0inuF +80,—20% 
Electrolytic 100uF 16WV 
Ceramic 5pF +0.25pF 


CC45TH1HO20C Ceramic 2pF +0.25pF 


RESISTOR 
feeeee | RS14GB3D3R3J Resistor (Metal Film) 3.32 


SEMICONDUCTOR 
TA7061AP 


Qi V03-0039-05 IC 


Q2,3 V03-0079-05 Transistor 2SC460 (B) 
Q4,5 VO9-0012-05 FET 2SK19 (GR) 
Q6 VO9-1002-56 FET 3SK74 (L) 
Q7 V03-2053-06 Transistor 2SC2053 
VO9-1002-56 FET 33K74 (L) 
V03-0079-05 Transistor 2SC460 (B) 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-0336-05 Transistor 2SC496 (Y) 
V01-1015-06 Transistor 2SA1015 (Y) 
V03-1959-06 Transistor 2SC1959 (Y) 
V03-1815-06 Transistor 2SC1815 (Y) 


V01-0113-05 Transistor 2SA496 (Y) 


V11-0317-05 Diode 1$2208 


Parts No. 


| earn fa 


R12-1404-05 Potentiometer P6-S3NA 4.7k22 
R12-0406-05 Potentiometer P6-S3NA 4702 
R12-5403-05 Potentiometer P6-S3NA 100kQ 
R12-4404-05 Potentiometer P6-S3NA 68kQ2 
R12-1404-05 Potentiometer P6-S3NA 4.7kQ 


R12-0406-05 


CO5-0062-05 
CO5-0013-15 


L40-1021-03 


TRIMMER 


Ferri inductor 


Potentiometer 


Ceramic trimmer 6pF ECV1ZW6P 
Ceramic trimmer 20pF ECV1ZW20P 


COIL/INDUCTOR/CRYSTALQUARTZ 


P6-S3NA 


1mH 


D28 


V11-0076-05 


VR1, R12-1404-05 
VR3 R12-0406-05 


D6 V11-0076-05 Diode 1S1555 
D7 V11-5260-16 Diode MI402 
D8 V11-0414-05 Diode 152588 
D9~12 | V11-0051-05 Diode 1N60 
D13~ 16} V11-0076-05 Diode 1S1555 
D17~20] V11-0051-05 Diode 1N60 
D21 V11-0076-05 Diode 1$1555 
D22 V11-1262-06 Varistor 181212 
D23 V11-4163-56 Zener diode XZ-088 
D24 V11-0076-05 Diode 1S555 
D25 V11-0247-05 Zener diode W2Z-100 
D26 V11-0076-05 Diode 1S1555 
D27 V11-0243-05 Zener diode W2Z-061 


Diode 


POTENTIOMETER 


Potentiometer P6-S3NA 4.7kQ2 
Potentiometer P6-S3NA 4702 


181555 


L40-1545-06 Ferri inductor 150mH 
L77-0710-05 Crystal quartz (10.7 MHz) 
L33-0615-05 Choke coil 15uH 
L30-0005-05 IFT 

L31-0313-05 IFT 

L40-3391-03 Ferri inductor 3.3uH 
L40-1021-03 Ferri inductor 1 mH 
L31-0344-05 Tuning coil 
L31-0180-05 Tuning coil 
L31-0267-05 Tuning coil 
L34-0672-05 Tuning coil 
L40-1021-03 Ferri inductor 1 mH 
L34-0814-05 VHF coil 404T 
L34-0452-05 VHF coil 3p6T 
L40-1001-03 Ferri inductor 10H 
L33-0074-05 Choke coil 0.3nH 
L34-0813-05 VHF coil 403T 
L34-0819-05 VHF coil 5o7T 
L34-0816-05 VHF coil 5¢2T 
L34-0815-05 VHF coil 5¢1T 
L34-0814-05 VHF coil 404T 
L34-0817-05 VHF coil 563T 
L39-0052-05 Inspecting coil 
L33-0002-05 Choke coil 1yH 
L34-0818-05 VHF coil 5od4T 
L33-0025-05 Choke coil 1H 
L34-0694-05 Tuning coil 
L34-0812-012 Tuning coil 
L79-0451-05 Helical block 
L34-0812-05 Tuning coil 
L34-0683-05 Tuning coil 
L30-0289-05 IFT 

L71-0201-05 Monolitic filter 1OF15A 
L30-0289-05 IFT 

L72-0014-05 Ceramic filter SFE-10.7 MAS 
L77-0327-05 Crystal quartz (10.245 MHz) 
L40-1021-03 Ferriinductor 1 mH 
L72-0309-05 Ceramic filter CFT-455FZ 
L30-0504-05 IFT 

L30-0503-05 IFT 

L79-0442-05 Ceramic discri 455-D 
L40-6825-04 Ferri inductor 6.8 mH 


L40-1021-03 Ferri inductor 1 mH 


MISCELLANEOUS 


E23-0046-04 Terminal (square) X 16 
E23-0401-05 Terminal (circle) 


15 


PLL Unit (X50-1580-10) 


C29 
C30 
C31 
C32~35 
C36 
C27, 
C38 
C39 
C40 
C41 
C42 
C43 ~53 
C54 
C55 
C56 
C57 
C58 
C59 
C60,61 
C62 
C63,64 
C65,66 
C67 
C68 
C69 
C70 
C71 
C72 
C73 
c74 
C75 
C76 
Chil. 
C78 
c79 
C80 
C81 
C82 
C84 
C85 
C86 
C87 
C88 
c89 
cg0 
C91 
c92 


16 


CK451H103Z 
CJ45B1H102K 
CC45CH1H100D 
CC45CH1H270J 
CC45UJ1H180J 
CK45F1H103Z 
CEO4W1A470 
CC45LH1HO50C 
CEO4W1A470 
CK45F1H1032Z 
CEO4W1C1010 
CK45F1H103Z 
CC45CH1H330J 
CC45CH1HO50C 
CEO04W1H010 
CK45F1H103Z 
CC45CH1H100D 
CK45F1H103Z 
CC45CH1HO50C 
CK45F1H103Z 
CS15E1C4R7M 
CS15E1A100M 
CC45CH1HO50C 
CC45CH1H270J 
CC45CH1H220J 
CK45F1H103Z 
CEO4W1E4R7 
C90-0246-05 
CEO4W1C100 
CK45F1H103Z 
CC45SL1H101J 
CK45F1H103Z 
CC46CH1H220J 
CEO4W1A470 
CK45F1H103Z 
CQ92M1H332K 
CQ92M1H103K 
CQ92M1H472K 
CEO4W1HO10 
CQ92M1H332K 
CE04W1A1010 
CQ92M1H102K 
CK453B1H331K 
CQ92M1H472K 
CEO4W1C1010 
CEO4W1C100 
CEO04W1A330 
CQ92M1H303K 
CEO4W1A330 
CEO4W1A1010 
CQ92M1H104K 
CEO4W1C4710 
CEO4W1A470 
CC45CH1HO70D 
CC45CH1H150J 
CC45CH1HO30C 
CK45F1H103Z 
CEO4W1C100 
CK45B1H102K 
CC45CH1HO30C 
CC45UJ2HO20C 
CC45CH1HO80D 


CAPACITOR 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Mylar 
Mylar 
Mylar 
Electrolytic 
Mylar 
Electrolytic 
Mylar 
Ceramic 
Mylar 
Electrolytic 
Electrolytic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 


PARTS LIST 


page eee le |e 


0.0inF +80,—20% 
0.001uF +10% 

10pF +0.5pF 
27pF +0.5% 


18pF +5% 

0.0iuF +80,—20% 
47uF 1OWV 

5pF +0.25pF 

47 uF 1O0OWV 
O.0iunF +80,—20% 
100uF 16WV 
0.01nF +80,—20% 
33pF +5% 

5pF +0.25pF 
1uF 50WV 
0.0iuF +80,—20% 
10pF +0.5pF 
0.0inF +80,—20% 
5pF +0.25pF 
0.0inF +80,—20% 
4.7uF 16WV 

10uF 10WV 

5pF +0.25pF 
27pF +0.5% 

22pF +5% 

O0.0inF +80,—20% 
4.7 uF 25WV 
O.01iuF +10% 

10uF 16WV 
0.0inuF +80,—20% 
100pF +5% 

O0.0iunF +80,—20% 
22pF +5% 

47 uF 1OWV 
0.0iuF +80,—20% 
0.0033uF +10% 
O.01inF +10% 
0.0047uF +10% 

1uF 50WV 
0.0033uF +10% 
100uF 10WV 
0.001uF +10% 
330pF +10% 
0.0047uF +10% 
100uF 16WV 


10uF 16WV 
33 uF 10WV 
0.039uF +10% 
33 uF 10WV 


100uF 10WV 

0.1 uF +10% 
470uF 16WV 

47 uF 1OWV 

7pF +0.5pF 
15pF +5% 

3pF +0.25pF 
0.0iuF +80,—20% 


10uF 16WV 
0.001uF +10% 
3pF +0.25pF 
1pF +0.25pF 
8pF +0. 5pF 


V03-1815-06 
V03-0079-05 
V03-1815-06 
V03-1959-06 
V01-0113-05 
VO9-1002-56 
V0O3-1815-06 
V30-1030-46 
V03-1815-06 
V03-0272-05 
VO3-1815-06 
V30-0087-05 
V03-1923-06 
V03-1815-06 
V03-2240-06 
V30-0208-05 
VO9-0060-05 
VO9-1001-16 
V03-1923-06 


V11-0414-05 
V11-4161-36 
V11-0076-05 
V11-0374-05 
V11-4161-16 
V11-0414-05 
V11-4161-56 
V11-0317-05 


L34-0437-05 
L77-0832-05 
L77-0833-05 
L77-0834-05 
L77-0835-05 
L77-0836-05 
L40-1511-03 
L33-0605-05 
L32-0002-05 
L34-0683-05 
L34-0820-05 
L34-0683-05 
L77-0720-05 
L40-2201-03 
L40-1091-03 
L15-0016-05 
L40-1021-03 
L40-3391-03 
L32-0618-05 


E23-0046-04 
E23-0401-05 


POTENTIOMETER 

VR1~5 | R12-5403-05 Potentiometer 100k2 

VR6,7 R12-1403-05 Potentiometer 1kQ2 

MeL CO5-0067-05 
TC2 CO5-0062-05 


COIL/INDUCTOR 


MISCELLANEOUS 


So rn 
CQ92M1H103K Mylar 
CC45UJ1HO60D Ceramic 

SEMICONDUCTOR 


+10% 
+0.5pF 


pew 


Transistor 2SC1815(Y) 
Transistor 2SC460 (B) 
Transistor 2SC1815(Y) 
Transistor 2SC1959 (Y) 
Transistor 2SA496 (Y) 
FET 3SK74 (L) 
Transistor 2SC1815(Y) 
IC SM5111A 
Transistor 2SC1815 (Y) 
Transistor 2SC1345 (E) 
Transistor 2SC1815(Y) 
IC TA7O60P 
Transistor 2SC1923 (O) 
Transistor 2SC1815 (Y) 
Transistor 2SC2240 (GR) 
IC AN315 

FET 2SK30A (GR) 
FED 2SK19 (GR) (T) 
Transistor 2SC1972 (0) 


Diode 1S2588 


Diode 1SV53A 
Diode 181555 
Diode 1SS16 
Zener diode XZ-061 
Diode 1S2588 
Zener diode W2Z-040 


Diode 1S2208 


TRIMMER 


Ceramic trimmer 5P 
Ceramic trimmer 6P 


Choke coil 
Crystal quartz 43,7667 MHz 
Crystal Quartz 44,4333 MHz 
Crystal Quartz 43,5667 MHz 
Crystal Quartz 44,2333 MHz 
Crystal Quartz 44,6333 MHz 
Ferri-inductor 150uH 

Choke coil 0.47uH 

Oscillator coil 

Tuning coil 

Tuning coil 

Tuning coil 

Crystal Quartz 10,240 MHz 
Ferri-inductor 22uH 
Ferri-inductor 14H 

Choke coil (Low frequency) 
Ferri-inductor 1mH 
Ferri-inductor 3.3uWH 
Oscillator coil 


Terminal x 8 (square) 
Terminal X 2 (circle) 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


eS 
CAPACITOR 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


fraino | ramen, | omonon |g 


C1 CE04W1C4700 Electrolytic 47 uF 16WV CD45B1H102K Ceramic 1000pF +10% 
c2 CEO4W1A470 Electrolytic 47uF 10WV CEO4W1C2200 Electrolytic 22yF 16WV 
R1.2 R90-0514-05 Resistor block 10k xX 7 C91-0433-05 Layer-built O.0O039uF +5% 
R3~5 R90-0516-05 Resistor network CEO04W1C2200 Electrolytic 22yF 16WV 
R6 R90-0515-05 Resistor block 10k x 4 CEO4W1H010 Electrolytic 1yF 50WV 
Q1~6 | VO3-1815-06 Transistor | 2SC1815(Y) CK45B1H102K Ceramic 1000pF +10% 
Q7 VO1-1015-06 Transistor | 2SC1015(Y) CS15E1A150K Tantalum = 15y.F +10% 
IC1~3 | V30-1006-46 . IC TC4035BP CK45B1H102K Ceramic 1000pF +10% 
IC4~6 | V30-0232-26 IC TC4019BP CS15E1A150K Tantalum 15uF +10% 
IC7~9 | V30-0232-76 IC TC5022BP RESISTOR 
1C10,11 | V30-1006-36 IC TC4081BP 

> RD14 O00J rb 
ic12__—«| V30-1025-26 IC FS7806M ase Carbon = C002 
D1~22 | V11-0051-05 Diode 1N60 We ee Loa 
D23 V11-0076-05 Diode 1$1555 te aes sys has 
Dat e aap pee nese ee oat z RN14BK2E4703F | Metalfilm 470k2 +1% 1/W 
ae ihe Ae ising ~~ PET ee RD14CB2E102J Carbon 15k2 

V11-4161-66 LED 513 OK vy SEMICONDUCTOR 

$1 $29-1406-05 Rotary switch (1 MHz) K xd Transistor 2SC458 (B) 
S4 $29-1408-05 Rotary switch (1 MHz) w| x Diode 1S1555 
$2 $29-1405-05 Rotary switch (1000 kHz, 10 kHz) te Diode 1S1555 
$3 $40-2405-05 Push switch (Ok, 5k) Serr Ene Gide ven 
$4 $29-4402-05 Slide rotary (for shift) tr 


VR1 R12-2405-05 Semi-fixed resistor 5kQ oh 
VR2 R12-4403-05 Semi-fixed resistor 50k? (T) * 


MISCELLANEOUS 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


5-pin plug (T91-0310-05) (K)...............0.... 1 piece 

4-pin plug (T91-0301-05) (T) 

4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 1 piece 
3. Mounting parts 

Hex. socket screws (N99-0304-04)............ 4 pieces 

Screws, 6 mm diameter (NO9-0008-04)..... 4 pieces 

Plain washers, 6 mm diametr 

OR Ge 2 an EAS I So ee 4 pieces 

Spring washers, 6 mm diameter 

ie tt tt Ob eet ee ne ee 4 pieces 

Nuts, 6 mm diameter (N14-0009-04) ........ 4 pieces 
eorapiock 430 1QOOG- 15) o ci0...2... 0dr nceswens 2 pieces 
RT et a i svc Satin convo acwigehe 1 sheet 
6. Spare fuse, 4A (FO5-1031-05) .............0..... 1 piece 
7. DC power cord with plug and fuse............ 1 piece 
8. Miniature plug for external speaker 

(E12-0001-05) and touch tone pad 

AW EE Be IG 6 A Lee ee eee ee 2 pieces 

(EO09-047 1-05) 
9. Operating manual (B50-2614-00) (K) ... 1 copy 


(B50-2628-00) (W) 
(B50-2629-00) (T) 


Operating Manual 
B50-2614-00 (K) 
B50-2628-00 (W) 
B50-2629-00 (T) 


Styrene Foam Cushion 
(H10-2501-03) 


C-Type Angle 
(J2 1-2608-03) 


Polyethylene Bag | 
(H25-0079-04) 
\ 


Polyethylene 
Bag (A) (Cord) 
(H25-0103-03) 


ge 


Cushion 
(H10-2519-02) 
Carton Case Inside 
(HO1-2590-03 (K,W) 
(HO1-2607-03) (T) 


Polyethylene igeg with Accessories ~~~ 
(H25-0049-03) 


Fig. 9 Packing 
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EXPLODED VIEW 


|. Removing the case Il. Removing the panel 
(1) Remove the bind screws @) ~ @). (1) Remove the knobs. 
(2) Remove the upper and 2 lower cases. (2) Remove the screws @® ~ © 


& 
©) * Bind screw 3x 4 °B 
N35-3004-45 


Fig. 10 Removing the Panel and Case 


Die Casting Panel 

(A20-2334-05) (K) 
(A20-2339-05) (W) 
(A20-2340-05) (T) 


Bush (Double) 
(J42-0408-04) 


Knob (Bush) 
(J42-0409-04) 3 each 


Mounting Bracket for Switch 


(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch 
(S40-2403-05) 


(S40-2409-05) Xx, “a Small Pilot Lamp 
is e (B30-0106-05) 
KK | - ) Lamp Stopper 


5P Metal Socket (K) 


Push Switch a (J21-2406-04) 1 each (E06-0552-05) 
($40-2403-06) 1 each <3" @ J 4P Metal Socket (W)., (T) 
ote { ; ra (E06-0453-05) 
Seesaw Switch ~~ e Masking Sheet >) 
(S36-2402-05) oe (F15-0623-04) . 
< S-Meter Disassembly of Front Panel 
(B31-0616-05) : 
Meter Stopper Poetntiometer 


(J21-2603-04) 1 each 


Fig. 11 Disassembly of Front Panel 
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TROUBLESHOOTING 


1. PLL CIRCUIT 


Check Voltage on TP8 


: Q21, Q22 Defective 
Impossible to lock D25 Defective 


SYN 


Check whether 


Operation defective 


rotary switch is Stopped : 
stopped between or rotary switch 
contacts. malfunction. 
Normal 
ys Quartz unit (L6~L10) 


Check local illaot. 
eck lo oscillaot.r or Q1~Q3 defective. 


Inoperative on only one’s 
band 


OK 


Check MIX output. 


NG 
VCO does not oscillate. Q27~29 defective. 


NG 
Check TA7O60P input. L18, C59, C60 and 


Check SM5111A input. 


impossible.) No 10.240 MHz L17 10.240 MHz, Q15 
oscillation. SM5111A defective. 


Poor VCO adjustment. 


NG Q19 TA7060P 
defective. 
(However, locking is 


— 
wo 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmission output, Lit 1. Check rotary switch is stopped between contact. 
abnormal power. 2. See troubleshooting for the PLL circuit. 


Unit 
a 
: 1. Rx-Tx unit power supply circuit is defective 
ON AIR lamp sa (check T9 terminal). 
2. Check Q29~31 in Tx-Rx unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
| Lit 


Much 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 


Little or no deflection : 
Meter malfunction. 


No voltage 
Voltage level of level . Check TP1 level of Tx-Rx unit. 
TP2 and Q101 in the Check power supply voltagé. 
Tx-Rx unit. Check output level of PLL unit. 
Normal 
About 2.1W . Check whether meter lighting lamp is lit green. 
. Confirm LOW-HI switch. 
Almost no power . Antenna changeover diode (check D1 and D2). 


Check Q101, FIB, DRB terminal voltage in Rx-Tx 
unit. 


Power 
No LOW POWER ee pisses 1. VRQ adjustment deviation in Tx-Rx unit. 
Decent 2. Adjustment deviation in driver and predriver stages. 


Power not present ; 
See “No transmission output’. 


1. Microphone defective or poor plug contact. 
2. IC or CR defective in MIC amplifier. 

3. Poor contact around VR1, VR2 in TX-Rx unit. 
4. Power supply defective in modulator circuit 
(check power supply.) 


No sound 


Monitored sound dudlity. 


Insufficient or no 
modulation. 


VR1, VR2 adjustment deviation in Tx-Rx unit. 
Microphone defective. 

Check whether power is present. 

Check Q1 voltage in Tx-Rx unit. 


Insufficient sound 


gee pd 
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TROUBLESHOOTING/ADJUSTING 


3. RECEIVER SECTION 


Lit 


_ Check rotary switch is stopped between contact. 


ULI indication 


2. See “PLL Circuit” in SYNTH setting. 


Unlit, but transmitter is normal. 


Adjust RF ist MIX circuit. 

Adjust helical circuit. 

Check adjustment deviation in 1st IF circuit. 
Check 10.245 MHz oscillation. 

Adjust 2nd IF circuit. 

Check adjustment deviation in VR7. 

Check S meter malfunction. 

D7 and D8 defective. 


Little or no 
? ; noise 
. Check ceramic discriminator. 
. Check TR and IC in AF. 
. Check speaker. 


Little or no 


: deflection. 
S meter deflection 


see aI NS Me 


. Check EXT, SP jack. 
. Check squelch circuit operation. 


Normal 


. Check TR, IC in AF circuit. 
: . Check ceramic discriminator circuit. 
Sound distorted. - Check speaker. 
. Check for frequency deviation. 


Normal 


. Check adjustment deviation in RF, IF coils and 
helical circuit during low-sensitivity operation. 


_ Check whether oscillation frequencies of SYNTH, 
AUX, etc. deviate. 


ADJUSTMENT 


TEST EQUIPMENT REQUIRED 7. Linear Detector 
8. AG 
1. DC Power Supply Frequency range: 300 Hz~5 kHz 
Voltage: Variable from 9 to 16 V. Output: 0.5 mV~1V 
Current: 4 A min. 
9. AF Valve Voltmeter 
2. DC Voltmeter Measuring frequency: 50 Hz 10 kHz 
Voltage range: 10 V~16 V (min) Input impedance: 1 MQ min. 
Input inpedance: Sufficient (1M2/VDC) Voltage range: FS 3mV~30V 
3. RF Valve Voltmeter 10. SSG 
Voltage range: F.S. 10 MMe 300 v Output frequency: Capable of covering 144 MHz 
Measuring frequency: 200 MHz min. ~148 MHz 
Input impedance: 1 MQ min., 3 pF max. Sa ator Pee auatee oc UnoUulatioranis 
4. Frequency Counter possible. 
Measuring frequency: 150 MHz min. 11. Sweep Generator 
Min. input sensitivity: about 50 mV Frequency range: Capable of covering 144 MHz 
5. Oscilloscope: ~ 148 MHz 
With horizontal input terminal and high sensitivity, 12. Dummy 
Measuring frequency: 3 MHz min. 82 5W (approx.) 
6. Power Meter 13. Directional Coupler 
Measuring frequency: 150 MHz min. fant 
Impedance: 502 aula Sector 
Measuring range: 20W, 3W 
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ADJUSTMENT 


1. Adjustment of PLL circuit 


(Measure F 
Terminal 


Condition Reference 


+0.2V 


/|o@ 
° 
< 


OV 


M | TX. 
3) Same as above. DC V.M PLL VR 
M 


+0.2V 


1. Voltage 1) POWER SW: ON 
check HI/LOW SW: HI Confirm 
and ad- MR SW: OFF PEE T9 (J1) 8.9V~10.2V 
justment MODE SW: S 
MHz SW: 6 S 
100 kHz SW: O DC V.M Confirm 
10 kHz SW: O TX.RX | T9 8.9V~10.2V 
SUBTONE SW: O 
5Hz SW: O 
SEND/REC. SW: SEND Approx. 12V 
pie La ee a ee IEA ET 
Ria Ci a es 


7 
VR6 
L 


13 Turn the L13 core counter | 0.46V 
RF V.M | PLL PLL clockwise (180°) from the 
oscillation start point 
L14 MAX 1.4V 
ae 
| [tc2 | 
|Tc1 | 


1) 100 kHz SW: O 
10 kHz SW: 0 


TC2 
3) MHz SW: 7 
100 kHz SW: 9 DC V.M } PLL Less than 5.5V Confirm 
10 kHz SW: 9 
a) Same as above 761 


5) MHz SW: 4 
100 kHz SW: O 133.3050 MHz +100 Hz 
10 kHz SW: 0 


5 kHz SW: 5 kHz 
6) MHz SW: 6 
7) MHz SW: 5 

MODE SW: © 
9) MODE SW: @ 
When a frequency counter 


135.3050 MHz +100 Hz 


Frequency 
Counter 


133.7050 MHz +100 Hz 


135.7050 MHz +100 Hz 


136.9050 MHz 


L1 
L2 
L3 
L4 
C5 


+100 Hz 


; : 


Calibration 


of counter | is connected to the TP6 of 

at 10.24 | the PLL unit, the 10.24 MHz 

MHz signal is devited because 
of the impedance, so the 
counter should be cali- 


brated using the following 


procedure 
MHz SW: 4 With the MHz SW set to 
100 kHz SW: 0 “4” and “5” check that 


PLL TP4 PEL TC1 the signal on the TP6 is 
10.24 MHz at each position 
when the TC1 is adjusted 
so that the signal of 
100 Hz order on the TP4 


remains unchanged. 


10 kHz SW: O 
t 
MHz SW: 5 


Frequency 
Counter 


11) MHz SW: 6 
12) MHz SW: 5 


10) MHz SW: 4 
5 kHz SW: O 
MODE SW: S VR1 133.3000 MHz +100 Hz 
SEND/REC. SW: REC 
EL eG 


PLE TP4 PLL VR2 135.3000 MHz +100 Hz 


MODE SW: © VR3 133.7000 MHz +100 Hz 
SEND/REC. SW: SEND 
ra] Mi SW 7 135.7000 Mz 


14) MODE SW: © 
Recheck the frequencies 
in Item (5) through (9). If 
they are devited, readjust 
L1 through L5 


< 
x 
o 
@ 
[°>) 
o 
} 
} 
fo) 
= 
= 
N 
lay 
° 
} 
ne 
N 
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15) MHz SW: 5 
100 kHz SW: 9 

10 kHz SW: 9 

MODE SW: S 
SEND/REC. SW: REC 
16) MHz SW: 7 


17) MHz SW: 5 
MODE SW: © 
SEND/REC. SW: SEND 
19) MHz SW: 4 
100 kHz SW: O 


10 kHz SW: O 
20) MHz SW: 6 


21) MHz SW: 5 
SEND/REC. SW: REC. 
22) MHz SW: 7 


23) MHz SW:.6 
MODE SW: @ 


24) MHz SW: 7 
25) MHz SW: 4 
SEND/REC. SW: SEND 
& REC. 
26) MHz SW: 5 
SEND/REC. SW: SEND 
& REC. 
27) MHz SW: 4567-4 
MODE SW: S 
SEND/REC. SW: REC. 


28) 100 kHz SW: 0-1 


29) 10 kHz SW:0>1- 


30) MHz SW: 6 
SEND/REC. SW: SEND 


Measuring point Adjusting point 
(Measure ; 
Terminal 
nstruments 


3. Paint lock} 1) L1.L2.L3.L4.L5. 
L13 


ADJUSTMENT 


a pm 


135 2900 MHz+ 100 Hz Confirm 
137.2900 MHz hie 
+100 Hz ale el 


onfirm 


134.6900 MHz+ 100 Hz 


C 


Confirm 


136.6900 MHz+ 100 Hz 


132.7000 MHz+ 100 Hz 


Confirm 


r | : 


Frequency | PLL TP4 134.7000 MHz+ 100 Hz Confirm 
Counter 134.3000 MHz+ 100 Hz : 
Confirm 
136.3000 MHz+ 100 Hz Confirm 
135.9000 MHz+100 Hz ‘ 
Confirm 
136.3000 MHz+100 Hz 
Confirm 
133.3000 MHz+100 Hz 
Confirm 
134.3000 MHz+100 Hz 
Confirm 
PLL TP4 The frequency should 


become higher than 
133.3000 MHz in 1 MHz 
steps and should re- 


Confirm 


turn to the original 


frequency at the 4” 


position. 


The frequency should 


become higher than 
133.3000 MHz in 100 
kHz steps and should 
return to the original 


Confirm 


frequency at the “O” 


position 
The frequency should 
become higher than 
133.3000 MHz in 10 kHz 
steps and should re- 

turn to the original 
frequency at the “0” 
position 


Confirm 


RF AS a pu firs | max 
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ADJUSTMENT 


2. Adjustment of TX section 


Measuring point Adjusting point 
Condition Reference 
(Measure : 
b Terminal Parts 
instruments) 


(Bis [WAR Ody 


1SER 1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 4 

100 kHz SW: O 
10 kHz SW: O 

5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SW: SEND 
TC 1: Centered 
TC 2: Centered 
VR8: Full counter 
clockwise (FCCW) 


2E40:7 1) Ready for UNLOCK RF. V.M]| TX.RX 
MHz ; 


TAX 
2) Same as above TX.RX TX.RX 10.7000 MHz +100 Hz 
3. VGT 1) Ready for UNLOCK Check voltage goes 
MHz SW: 45-657} DC V.M|TX.RX| TP3 down step by step Confirm 
1) MHz SW: 6 MAX 
TX.RX | L9. 10 | Repeat the same _ pro- L2N 
RF VM] TX.RX| gate ha cedure two or three 
VR3 times. 
2) MHz SW: 7 
100 kHz SW: 9 the same _ pro- 
10 kHz SW: 9 RF V.M | TX.RX| TP2 two or three 
3) MHz SW: 4 
100 kHz SW: O RF  V.M.| TX.RX] RFI TX.RX] L13 MAX Use to RF prove 
100: 1 


10 kHz SW: 0 

1) POWER SW: OFF 

Power module lead: 

Soldering a RFT 

terminal. 

Adjust for 12W (if the 
power is less than 12 W 
make adjustment accord- 
ing to the procedure in 

Item (4) below. 


Adjust the setting rangq 
of RF voltmeter fo 
peak value. 


2) MHz SW: 6 
100 kHz SW: O 
10 kHz SW: O POWER 
POWER SW: ON 
3) Same as above 


POWER.M 
DCA.M 
POWER.M 
DCAM 
POWER.M 
DCA.M 


4) Same as above 


5) MHz SW: 4 


6) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


1) MHz SW: 6 


METER 100 kHz SW: 0 RF METER 
10 kHz SW: 0 
TX.RX unit VRE: Center | _ 


2) Same as above RF METER 


Adjust L22 so that meter 
indicates 8" on the scale 


TX.RX| VRI Check that the meter 
lamp changes from 
to green. 


POWER.M 
panel 


1) HI/LOW SW: LOW 


2) MHz SW: 4 
3) MHz SW: 7 

100 kHz SW: 9 
10 kHz SW: 9 


0.8W~ 1.5W 
Power check output 
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ADJUSTMENT 


| Measuring point point Adjusting point 


Reference 
bea oe Measure Remarks 
Terminal | Unit Method 
instruments 
8. Output at 


the 11.5V | 2) MHz SW: 6 Check power output 
(power 10 kHz SW: O POWER rear Confirm 
supply) 100 kHz SW: O METER panel 
5) MHz SW. 6 
6) MHz SW: 7 More than 6 OW 
100 kHz SW: 9 Confirm 
10 kHz SW: 9 


9. Frequency| 1) DC Terminal: 13.8V 
Frequency] rear 
Counter panel Me re TX-AXL STC 146.000 MHz +200 Hz 
10 kHz SW: O 


SET 2) MHz SW: 6 
10. Protection | 1) Connect the Power DCV.M TX.RX lect 1B. soe Bue 
Meter to the ANTENNA 


100 kHz SW: O 
2) Disconnect the Power DCAM front a RX sod 1.2A 
to the ANTENNA panel Check that the power is 
TX.RX unit VRB: decrease when the po- 
near centered wer meter is disconnec- 


ay Mina SW. ene ntes pis ag te | ie ee ee CaS 


4) MHz SW: 7 
100 kHz SW: 9 DCAM Approx. 1.2A Approx. 1.2A Confirm 
10 kHz SW: 9 
100 kHz SW: O 
12. SUBTONE! 1) MIC Terminal: OPEN 1) Check that output 
1) Same as above 


5) Connect the power POWER.M|_ rear pee epee output go on 
10 kHz SW: O 
SEND/REC. SW: SEND waveform from the 
2) HI/LOW SW: LOW 


11. Deviation 


Linear 
Detector 


ANTENNAS ee | pee epee eed woes | 
“1X. RX| VR2 5.0 kHz 

AG OUTPUT: 30 mV/ 

1 kHz 

AG OUTPUT: 300 mV/| Linear 

1 kHz Detector 


1) MHz SW: 6 

2) AG OUTPUT: 3 mV/ Linear 
1 kHz Detector TX.RX VR1 3.5 kHz 
SUBTONE SW: ON 


Linear Detector 
2) Confirm that TV 
Terminal Voltage is 


Confirm 


approx. 10V 


13. Abnormal 
Oscillat- 


ion 3) MHz SW: 4 Linear Very the power voltage 
4) HI/LOW SW: HI Detector from 11.5 to 16 V for 


5) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
1) MHz SW: 5 
100 kHz SW: 0 
10 kHz SW: O 
5 kHz SW: O 
HI/LOW SW: HI 
DC terminal: 13.8V 
MODE SW: © 


F.Count rear ANT 144 400 MHz 
panel M coupl 
ing 
SEND/REC. SW: SEND 
MR SW: OFF 


2) MODE SW: @ F.Count rear 
panel 145.000 MHz Confirm 
3) MHz SW: 7 F.Count rear 
146.400 MH 
F.Count a ANT 


5) MODE SW: S 
M SW (NON-LOCK): Confirm 
ON 


each item to check for 


abnormal oscillation 


14. Shift & 
Memory 
Shift 
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ADJUSTMENT 


| Messuring point | Messuring point | Addustingpoint point 
Condition Reference Remarks 
et Ko 
instruments) 

6) MHz SW: 4 F.Count rear 147.000 MHz 
MODE SW: M (green) fom la Check that indication 
*7,000". 
7) MODE SW: S F.Count rear 
ee Se 


8) MR SW: ON F.Count rear 147.000 MHz 
panel Check that indication Confirm 
“7,000”. 


(Measure 
A } Unt | Termin 
Tecmo 


Adjust for a maximum 
gain and for a waveform 
as shown at right. 


am pe 


Roe Se 


1. SETTING | 1) POWER SW: ON 

HI/LOW SW: LOW 

MR SW: OFF 

MODE SW: S 

MHz SW: 5 

100 kHz SW: 9 

10 kHz SW: 5 

5 kHz SW: O 

SUBTONE SW: OFF 

REMOTE SW: ON 

SEND/REC. SW: REC 

SQUELCH VR: MIN 

EXT SP (terminal) 
AF V.M (82) 

Oscilloscope 

1) ANT terminal 
SWEEP 

Oscilloscope VERT.GAIN: 
MAX 


2. Herical 
block 


scope 
(Detector) 


Adjust L29 and L30 for 
a maximum waveform 
Adjust L31, L32 (a.b.c) 
and L33 for a proper 
bandwidth and optimum 


Adjust L29 and L30 
the waveform ts 
distroted as shown 


below 


[\ci 


waveform. 


3. IF GAIN 1) REMOTE SW: OFF 
ANT UNIT: SSG 
(DEV.: 5kHz. MOD 

1 KHz 

SSG OUTPUT 

Approx. 10 dB 

AF VR: 0.63 V/82 


2) SSG OUTPUT: 5~ 10 dB 


Adjust SSG for correct 
frequency and set it to 
optimum waveform. 


MAX 
Repeat the same proce- 


dure two or three times 


1) SSG OUTPUT: 30dB | S METER 
5. Discrimin-| 1) SSG OUTPUT: 0 dB 
ator 
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S METER ie 


ADJUSTMENT/PC BOARD ALIGNMENT 


- Reference Remarks 
easure 
une | Termin Parts Method 
instru mone] UM | 


With a signal received 
2) MHz SW: 4 at each channel, set AF 
100 kHz SW: O AF V.M V.M to 0.63 V/8 . Next | S/N 20 dB Confirm 
10 kHz SW: O turn the SSG modulation 
OFF and measure the 
attenuation by AF V.M. 
3) MHz SW: 7 With a signal received, 
Next, turn the SSG modul- 
ation by AF V.M. 


100 kHz SW: 9 
With a signal received, 
set AF V.M to 0.63V/82. | S/N 40 dB Confirm 


10 kHz SW: 9 
en aan 


dulation OFF and mea- 
sure the attenuation by 
Critical point 
9:00~ 11:00 Confirm 
When a signal of — 8 dB 
Confirm 


6. S/N 
(Signal 
to Noise 

ratio) 


4) MHz SW: 5 
10 kHz SW: 9 
SSG OUTPUT: 40 dB 


AF V.M 


7. SQUELCH] 1) SSG OUTPUT: OFF 
SQV. VR: Critical point 


Oscillo- 
scope 
(or SP) 
Oscillo- 
scope 

(or SP) 


2) SSG OUTPUT: —8dB 
SQU. VR: Position of 
item (1) 


is applied from the SSG. 
the squelch should open 


PC BOARD ALIGNMENT 


PLL Unit (X50-1380-10) 


s[e} |S 


a 
TP! TP2 


CICICICES 


VR1 VR2 VR3 VR4 VRS5 


toi ti2eiss 14'S 


ra i 


PC BOARD ALIGNMENT 


TX, RX Unit (X44-1300-10) 


RF| @ @DRB a 


FIB R 


(9) 


TP2e 


COS UORETaEI2 


(o|Slol9] 


vra|(@) 


VR3 


1. Adjustment of PLL Block 


DC voltmeter RF voltmeter 


Frequency counter 


To DC power 
supply 13.8 V 


TP6, TP4 
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L29°° L350 


= 


@|o/e|9, 


gO} 5 
m3" 


r 
»D 


2. Tx Section adjustment 


DC voltmeter RF voltmeter 


To DC Power 
Supply 13.8 V 


AP 1 TPZ 


Ue 


PC BOARD ALIGNMENT 


‘i 11. DEVIATION 


Power_Meter. 12. ABNORMAL OSCILLATION 
Frequency Counter DC Power Supply 


Oscilloscope 


Potentiometer 


Linear Detector 


Se cal orem ba 
QO 


DC Power Supply 


Ale 


— 
= 

(Te TTT 1 TTT 
BORE METER Directional Coupler 
7. LOW POWER 
8. 11.5 V 42) 
9. Freq. SET ANT 
13. SHIFT AND MEMORY SHIFT Audio voltmeter Audio Generator 


~AN L Tet Ltt 
1 © 


Q 
Q 


VR2 
Do 
-(ieGmges 
MIC 
10. Protection : 
2. Helical 
Power Meter DC Voltmeter 
Sweep Generator Oscilloscope 


DC Power Supply 


Detector 


Oscilloscope AF Voltmeter 


. IF GAIN 
S METER 
Discretion 
S/N 

. SQUELCH 


NOOAW 


DEV: 15 kHz 
MOD: 1 kHz 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
intermodulation: 


SPECIFICATIONS 


Transistors: 53 


FETs: 9 
ICs: 17 
Diodes: 85 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Less than +750 Hz at 25°C 
FM 
800 
=20 10 950°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16") wide 
61 mm (2-3/8") high 
230 mm (9-1/16") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 (kHz 

Less than —60 dB 

6000 

Dynamic microphone with PTT switch, 5000 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uV for 20 dB quieting 
(Less than 1 uwV for 30 dB S/N) 
Less than 0.25 uV 

More than 12 kHz at 6 dB down 
More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 


Audio Output: More than 1.5 watts across 82 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
Intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 53 


FETs: 3 
ICs: 17 
Diodes: 85 


144.00 to 147.995 MHz 
Digital contro! of phase locked VCO 
Less than +750 Hz at 25°C 
FM 
800 
—20 to +50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16") wide 
61 mm (2-3/8") high 
230 mm (9-1/16") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 kHz 

Less than —60 dB 

6002 

Dynamic microphone with PTT switch. 5000 


Double superheterodyne 

ist: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uV for 20 dB quieting 

(Less than 1 wV for 30 dB S/N) 

Less than 0.25 uV 

More than 12 kHz at 6 dB down 

More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 

More than 1.5 watts across 82 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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DUCTION/CONTENTS 


INTRODUCTION 


Your KENWOOD Model TR-7600 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 


station Operation. 


The TR-7600 features: 


vv Memory channel (simplex and repeater mode). 


yz Memory TX and +600 kHz 
yz 800 channel PLL circuit. 
vr Digital frequency display. 


repeater TX for repeater operation. 


yr Dual concentic frequency selector switches. 
yy PLL UNLOCK and ON AIR indicators. 


vz Subaudible ON/OFF switch 


(Encoder user installed) 


yy Powered tone pad connector with 9V DC on one pin. 
yz Pin Mic connector with 9V DC on one pin. 


sz TX HI-LOW (Power) switch 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 

The TR-7600 is a 10W, multi-channel (800 channels) FM 
transceiver covering 144 ~ 147.995 MHz. It features a 
built-in repeater shift circuit and memory circuit, and provi- 
sion for connection of an option remote controller for opera- 
tion with a micro-computer. 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 
e 


PLL CIRCUIT 


The TR-7600 employs PLL circuit composed of IC SM5111A 
for programmable counter, reference oscillator, frequency 
divider and phase detector. Setting of frequency division 
ratio, frequency memory and remote indication functions are 
all controlled by BCD codes 
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Fig. 1 


PLL Circuit 


CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output and a loop output by Q11 and Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
output, trippled by Q6 and 1SS16, by Q20,to obtain IF 
frequency. The IF output is amplified by Q19 and is fed 
to O15 where the output is frequency divided in the ratio 
specified by BCD code to compare it with the 10 kHz 
reference frequency (1/1024 of 10,240 MHz). 

The DC output thus obtained passes through the tow- 
pass filter to control the VCO vari-cap 1S2208. The out- 
put from Q26 controls the transmit frequency 
bandwidth. When the signal is unlocked, the output is 
shut off by Q17 which is indicated byQ18. Q16 is used 
to shut off the output when the rotary switch is between 
channel setting positions. 


Simplex Output Osc Xtal Freq. IF Freq. 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz} 135.29 MHz 43.7667 MHz 
146.00 MHz 135.3 MHz 44 4333 MHz 


44 4333 MHz 


147.00 MHz 136.3 MHz 


147.99 MHz| 137.29 MHz 44 4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency with the 
vari-cap, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tions even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 
[S] 43.7667 MHz 
The [+] shift is not available for 144 and 145 MHz 


bands. 
The [S] is obtained at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44 2333 MHz 
[+] shift 44 6333 MHz 
[S] 44 4333 MHz 


4. Memory Shift Circuit 
The memory shift circuit (MT) is a circuit to shift the 
memory input frequency during transmission. The func- 
tion is the same as in [Sl]. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz 399 


The local oscillator frequency of kHz order can be shifted by 
the switch. The frequency division set by the rotary switch ts 
stored in the latch IC’s 1, 2 and 3 by pressing the memory in- 
put switch. The output from the latch circuit is fed through 
IC's 4, 5 and 6 in the selector circuit to the PLL circuit by 
pressing the memory call switch. When this switch is not 
pressed, the output is directly fed to the PLL circuit. Memory 
function ts effected by latching each switch. The information 
from each switch is stored by pressing the memory switch. 
The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output 1s accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED (orange). 


LATCH 
TC 4035 6Px3 


MEMORY 
SwiTcH 


SELECTOR 
Tc 4019 BP 
O MEMORY OUTPUT 


SYNTHESIZE BCO CORD OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 


OQ ROTARY SWITCH OUTPUT 


CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and is FM modulated by the 10.7 MHz oscillator. The signal 
is mixed with the local oscillator signal to obtain 144 ~ 146 
MHz signal. The B.P.F. is of a variable type. providing ex- 


C29 


e 
+B 


at 


cellent characteristics with respect to power and spurious 
even at the shift time because of the use of VCO voltage. 
The power stage uses the power module M5711 manufac- 
tured by the Mitsubishi Electric Co., to provide higher 
reliability. 


Fig. 3 Variable Band Width Control Circuit 
(for Transmission) 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage merical tuning circuit and RF amplifier 
of MOS FET. This signal is further fed to the mixer circuit 
MOS FET where it is converted into 10.7 MHz signal. The 
signal thus converted passes through the 2-stage filter and is 
fed to the 2nd mixer where it is converted into 455 kHz 
signal. The 2nd IF signal from the 455 kHz ceramic filter 
passes through the limiter circuit where it is Converted into 
AF signal by the ceramic discriminator. This signal is 
amplified by the audio power amplifier to drive the speaker. 
The receiver unit includes a noise amplification type squelch 
circuit. This circuit picks up the noise component in the 
squelch signal from the discriminator which is amplified and 
rectified to control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of con- 
ventional ones to permit connection of a remote controller 
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Fig. 4 Discriminator Characteristics 


DATA 


SM5111A 

Electrostatic Breakdown Protection 

This product has a built-in input protection circuit to prevent 
a gate breakdown due to static electricity. 

In order to protect the input circuit from damage due to a 
large static electricity or voltage in excess of the limit per- 
missible to the circuit, the following points should be 
observed: 

1. When the product is not in use, keep all the terminals in 
contact with insulating material (this is done at the fac- 
tory prior to shipment). 

2. Soldering iron, testing instrument and other tools should 
be earthed while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power 

4 Do not apply signal voltage to the input terminal when 
the power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed as C-MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD 
phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 


cuit. This also permits’an external signal to be.féed to the Qin *. 


terminal. 

The oscillator output 1s applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals of the digital type phase comparator on the 
next stage 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP is amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“fl 1s frequency converted (fpc) through the program ter- 
minals PQ1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where the reference signal is compared 
with the comparison signal in phase so that a pulse signal, 
shown below, proportional to the phase difference in two 
signals is fed to the output terminal DO 


fpc 


fri, fr2 


The table below shows the maximum limits of operating con- 
ditions and environmental conditions. If any of these values 
exceeds the given limits, it can be a cause of damage to the 
product or deterioration of quality. 


Storage Temperature =O eee ae) 


Soldering Temperature Bie 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN P14 
QIN P12 
QouT Piz 
Do 2 P20 
AMPIN {6 = P21 
AMP OUT a P22 
FR2 P23 
FR1 P30 
F121N P31 
LD P32 
VDD P33 
DATE CODE 


Fig.6 SM5111A Pin Arrangement 


DATA 


3SK74 
SPECIFICATIONS 


Application VHF RF Amplifier (Mixer) 


Drain + Source Voltage Vosx 20V 


Storage Temperature Tstc —5.5 ~ +125°C 


Maximum Specifications 


TEST CONDITION 


a 


ae ae a 
feiateremt [ow [vert vnirtoro 
FGate Leak CurrentiGate2) | exes | Vos=0, Vois=0. Vozs=+10V 
Vos=6V, Vc2s = 3V. 1o>= 10mA. f= 1.0 kHz 


Vos= 6V, Vazs=3V. lo= 10mA. f= 1.0 MHz 


Maximum Rating of M57711 


(TA = 25°C, unless otherwise noted) 
Operating Vv 
Voltage 


0. a 
DC 
ee | | eee 


Operating cs 3 
Temperature 30:~ +110 °C 


Electrical Characteristic of M57711 
(TA = 25°C unless otherwise noted) 


f=144~ 148 MHz, Vcc=12V 


Power Pin=0.15W, Zc=Z.=500 
Total i f=144~ 148 MHz, Vcc=12V 
Efficiency L Pin=0.15W, Ze=Z_= 502 
oo f=144~ 148 MHz, Vcc=12V 
PETES: Pin=0.15W, Zc=Zi= 509 


Radiation aed 
f= 144~ 148 MHz, Vcc=12V 
Pin=0.15W, ZoG=Zi_= 500 


More than 3rd 
Harmonic 

f= 144~ 148 MHz, Vcc= 12V 
Pin=0.15W, Zeg=Z._= 502 


Radiation 
f=144~ 148 MHz, Vcc=12V 


Input 

VSWR 

Output 

VSWR Pin=0.15W, ZG=Zi_=502 
2 aa ee 


SOURCE 


Fig. 7 3SK74 Outlines 


oh Nadella 


Input Terminal (RFI) 

Power Supply of Drive Stage (DRB) 
Power Supply of Output Stage (FIB) 
Output Terminal (RFO) 

GND 


Fig. 8 M57711 Outlines 


PANEL CONTROLS 


Knob (SQU) LED LED Front Glass S-Meter Push Knob 
(K21-0717-04) (B100-0615-04} (B31-0616-05 (K29-0712-04) 


Knob (VOL) 
{(K21-0724-04) 
Push Knob 
{K29-07 13-04) 


5P Metal SocketzKnob 
({E06-0552-05) 

4P Metal Socket 
{E06-0453-05) W.T. 


Channel Knob (A) Knob (Mode) 

(21-0732-03} (K21-073 1-03) 
Knob MHz Channel Knob (B) Push knob Seesaw Switch (Power) 
(K23-07 18-04) (K21-0733-03) (K2S-07 13-04} (S36-2402-05) 


Rook 
(J19-1315-04} 
M-Type Receptacie Heat Sink 


{E04-0152-05) (FO1-073 1-05) 
H 


[> od 
24P Connector 2P Connector 


(E08-0203-25) 


F Phone Jack ; i 
(E11-0003-15) | 
Slide Switch 4P Socket 
(S31-1402-05) (E08-047 1-05} 


PARTS ALIGNMENT 


VIEWED FROM TOP 


TONE Unit TX-RX Unit Power Moduie 
(X52-1110-51) (T) (X44-1300-10) 


(X52-1110-62) (W) 
pero: 


Low Power Adj Protection Adj S-Meter Adj RF-Meter Adj 


VIEWED FROM BOTTOM 


Control Unit 
(X54-1440-10) (K) 
(X54-1440-61) (W), (T) 


of 


fe Sig | 


PLL Unit 
(X50- 1580-10) (K) 


(X50- 1580-61) (W), (T) 


es eT 7 ee ee eee ee ee SS ——— ™ OE —— = EE — 
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PC BOARD 


RX UNIT (X44-1300-10) 


@ TX 


XZ- 086 
:WZ-106 
WZ-O6! 
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TONE UNIT (X62-1110-51) T TYPE 


: 280456 (B} 


Gt,2 


PC BOARD 


@ PLL UNIT (X50-1580-10) 


POWER REMOTE SW 
| ON OFF OFF MEMO 
O-O 0 0-0-0 
C ) = aa SOKET 
0 O00 0-O-O 
alee | SB F779] 


; [SE 2a eee AF 13.8 CB SBS Ibias! tethon (eee alll U2 SB 8S 4S TS 


ExT 

sp Fuse POWEP SUPPLY 
DCci 
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(40r82) 
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AF VOL. 
VRIOI 5K(A) 
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Q14~5,4,5, 7, 8,13,14, 16, 18,21, 22 e2s “AN3I5 
2SK30A(GR} 2SA496(Y) 2SK19(GR) 2SC460(B) : 28C1818 (y) Q26 = :2SK30A(GR) 
Q6 =: 2SC-460 (B) Q27 :2SK19(6R) 
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E — E SM5111A QS: SMSBIIIA Dat 18$16 
a fe) —I Q17  :28C1345(E) bez :XZ- 060 
2SA1015(Y) Veo FS Pio Q19 =: TA7060P D23~24 :182568 
atte Fu & Pr Q20,28 :2SC1923(0) D25_ : WZ-040 
f 1815{Y) Qw Piz : 26 182206 
2SC1923(0) Gor Bs E Pi Q23, 24 :2$C2240(GR) 
2SC1959(Y) 3SK74(L) TA7060P b & £ 2 Bx 
2SC2240(GR} em oF | aR 
Ge ( ane our[l] = 2 [iS Pee 
Fee fe] ee = {i7] Pes 
i Fri D Pa 
a o } \) \) Few is] Psi 
j Hy / Lo a a) Pz 
| ;UUUY eae 
j Ves 2 _ fips 


11 


@ CONTROL UNIT (X54-1380-00) 
J25-2668-04 


PC BOARD 
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2SA1015(Y) 
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< SX re qc A 
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Se NSS 
=. “ag GN 452 208) S76 27, 
Ss ae (Case) 


J25-2668-04 (indicator) 
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Scnieiaaesnagiaent 


ae 
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TC50228P 
TC4019BP 1Ct1~3 :TC4035BP 


TC4035BP 1C4n6 : TC4019BP 
IC7~9 : TCS022BP 
(Ct0,17 : TC4081p+3/4 
IC10, 14 >TC4081P«174 
123485676 icta : FS-7806M 


161514 131211 OS 


J25-2664-04 (Switch) 


: i | . 


wnBIOL yyy lOO te 


Qi~? :2SC1815{Y) 
Q7 :2SA1015€Y) 
Dt~13,15~22 :|N6O 
D23 T1S1555 
D246 :WZ-150 
D2s :TL6-205 
026 :TLR-205 
D27~30 : 5130K 


PARTS LIST 


NOTE: 
Except special types (example: cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Regarding value, refer to the schematic diagram or the PC 
board illustration. Resistors not otherwise detailed are carbon type (1/4 or 
1/8W). 
Order carbon resistors according to the following example: 
A carbon resistor’s part number is RD14BY 2E222J. 

1. Type of the carbon resistor 


—C__ )— 


RD14BY 


2. Wattage 
1/4W — 2E 
1/8W — 2B 


GENERAL 


yy : New parts 


V30-1030-36 
V04-0046-05 
D101 | V11-0270-05 


A01-0734-13 


E08-0203-25 


CC45SL2H150D 
CK45F1J103Z 
CK45B1H221K 
CC45SL1H181J 


SEMICONDUCTOR 


RD14CY 


an 
marks 


CAPACITORS © 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


Power module M57711 
Transistor 
Diode VO5B 


L34-0821-05 (No care) 5¢3T 


POTENTIOMETER 
VR101 | R19-9403-05 15kQ (A) 50k 68) ar | 


MISCELLANEOUS 


Case (A) 


A01-0735-03 Case (B) 

A20-2334-05 Die casting panel (Front) (K) 
A20-2339-03 Die casting panel (Front) (W) 
A20-2340-03 Die casting panel (Front) (T) 
BO5-0707-04 Speaker grill cloth 

B10-0615-04 Front glass 

B31-0616-05 Meter 

B30-0802-05 Plot lamp (white) 

B30-0803-05 Pilot lamp (Blue) 

B30-0106-05 Pilot lamp (Small) 

B42-1602-04 Sticker (K) 
B46-0058-00 Warranty card (K) 
B50-2614-00 Operating manual (K) 
B50-2628-00 Operating manual (W) 
B50-2629-00 Operating manual (T) 
E04-0152-05 M type receptacle 

E06-0453-05 4P metal socket (MIC) (W) (T) 
EO06-0552-05 5P metal socket (MIC) (K) 
E07-0451-05 4P metal consent (W) (T) 
E07-0551-05 5P metal consent (K) 


2P connector (Jack) 


+80,—20% 
220pF +10% 


2SD235 (Y) 


3. Resistance value 


®@ @ 


Significant figure Multiplier 


Example: 

221 — 2200 

222 > 2.2kQ 

223 — 22k 

224 => 220k 
225 > 2.2MQ 


EO08-0471-05 
EO9-0471-05 

EO9-0203-25 
E11-0003-15 

E12-0061-05 
E23-0043-04 
E23-0015-04 
FO1-0731-05 
FO5-4022-05 

F20-0078-05 

F29-0014-05 
GO2-0505-05 
G11-0054-14 
G13-0616-04 
G13-0617-04 
HO1-2590-03 
HO1-2607-03 
H10-2519-02 
H10-2501-03 
H12-0447-04 
H20-1408-03 
H25-0049-03 
H25-0079-04 
H25-0103-04 
J13-0029-05 

J21-2608-03 

J51-0006-15 

J61-0019-05 

K21-0724-04 
K21-0731-03 
K21-0732-03 
K21-0733-03 
K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
$36-2402-05 


4P socket (TONE PAD) 
4P plug (TONE PAD) 
2P connector (Plug) 
Earphone jack 

Phone plug 

Antenna earth lag 
Earth lag 

Heat sink 

Fuse (4A) x 2 
Isulating plate 
Insulating washer 
Fitting spring for knob 
Insulating cushion x 2 
Cushion (A) x 2 
Cushion (B) 

Carton case (Inside) 
Carton case (Inside) 
Cushion 

Styren foam cushion 
Cushion 

Protection cover 

Bag with accessory 
Polytylene bag (MIC) 
Polyetylene bag (Cord) 
Fuse holder 

C type angle 
Snap-lock x 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) 

Knob channel (A) 
Knob channel (B) 
Knob mode 

Knob 

Knob MHz 

Knob push (square) x 2 
Knob push (circle) x 3 
Hex. socket screws X 4 
Slide switch (remote) 


See saw switch (power) 


—+ means 22 x 10? = 220002 (2.2k) 


(K) (W) 
(T) 


(W) (T) 


PARTS LIST 


$40-2409-05 Push switch (M) 
S40-2404-05 Push switch (MR) 
S$40-2403-05 Push switch SUB, HI/LOW 


(W) HI/LOW 
TO7-0201-05 Speaker (82) ~ 
T91-0310-05 Microphone (K) 
T91-0302-05 Microphone (W) 
T91-0301-05 Microphone (T) 
W01-0401-04 Wrench (Hex) 
X44-1300-10 TX-RX unit 
X50-1580-10 PLL unit (K) 
X50-1580-61 PLL unit (W) (T) 
X52-1110-62 TONE unit (W) 
X52-1110-51 TONE unit (T) 
X54-1440-10 CONTROL unit (K) 
X54-1440-61 CONTROL unit (W) (T) 


TX-RX Unit (X44-1300-10) 


= Re- 


CAPACITOR 


Ci CK45F1H103Z Ceramic O0.0inF +80,—20% 

C2 CK45B1H102K Ceramic 0.001nF +10% 

C3.4 CS15E1VOR1M Tantalum 0O.1uF 16WV 

C5 CEO04W1A470 Electrolytic 47uF 10WV 

C6 CK45F1H103Z Ceramic 0.0inuF +80,—20% 

C7 CEO4W1C100 Electrolytic 10uF 16WV 

c8 CEO4W1E4R7 Electrolytic 4.7uF 25WV 

cg CEO4W1A470 Electrolytic 47uF 10WV 

C10 CEO4W1H010 Electrolytic 1uF 50WV 

C11 CQ92M1H103K Mylar 0.01iuF +10% 

C12 CQ92M1H393 Mylar 0.039uF +10% 

cts CK45B1H102K Mylar 0.001uF +10% 

C14 CC45UJ1HO20C Ceramic 2pF +0.25pF 

C15 CC45TH1H100D Ceramic 10pF +0.5pF 

C16.17. |CK45B1H221K Ceramic 220pF +10% 

C18 CK45F1H103Z Ceramic 0.01iunF +80,—20% 

C19 CC45CH1150J Ceramic 15pF +5% 

C20 CK45F1H103Z Ceramic O0.0inF +80,—20% 

C21 CC45SL1H101J Ceramic 100pF +5% 

C22 CK45F1H103Z Ceramic 0.01nF +80,—20% 

C23 ~25 | CC45CH1H330J Ceramic 33pF +5% 

C26,.27. | CK46F1H103Z Ceramic 0.01uF +80,—20% 

C28,29 | CC45TH1H150J Ceramic 15pF +5% 

C30 CK45F1H103Z Ceramic 0.01inF +80,—20% 

Csi CK45B1H102K Ceramic 100pF +10% 

C32 CEO04W1C100 Electrolytic 110uF 16WV 

C33 CC45CH1HO50C Ceramic 5pF +0.25pF 

C34 CC45TH1HO80D Ceramic 8pF +0.5pF 

C35 CC45CH1HOR5C Ceramic O0.5pF +0.25pF 

C36 CC45TH1H120J Ceramic 12pF +5% 

C37 ‘CC45CH1HORS5C Ceramic O.5pF +0.25pF 

C38 CC45TH1H120J Ceramic 12pF +5% 

C39 CC45CH1H270J Ceramic 27pF +5% 

C40 CK45F1H103Z Ceramic 0.01 uF + 80,—20% 

C41 CK45B1H102K Ceramic 0.001uF +10% 

C42 CK45F1H103Z Ceramic 0.01 uF + 80,—20% 
CK45B1H102K Ceramic 0.001uF +10% 
CC45CH1HO70D Ceramic 7pF +0.5pF 
CK45F1H103Z Ceramic 0.01 uF +80,—20% 
CK45B1H102K Ceramic 0.001nF +10% 


CK45F1H103Z Ceramic 0.01 uF +80,—20% 


14 


=| [oe eh 


CC45CH1H330J Ceramic 33pF 

CEO4WIA470 Electrolytic 47uF i, 
CK45F1H103Z Ceramic 0.01inF +80,—20% 
CE04W1C220 Electrolytic 22yF 16WV 
CC45SL2H150J Ceramic 15pF +5% 
CC45SL2H680J Ceramic 68pF +5% 
CC45SL2H150J Ceramic 15pF +5% 
CC45SL2H270J Ceramic 27pF +5% 
CC45SL2H330J Ceramic 33pF +5% 
CC45SL2H220J Ceramic 22pF +5% 
CK45F1H103Z Ceramic 0.01inF +80,—20% 
CC45CH1HO10C Ceramic 1pF +0.25pF 
CK45B1H102K Ceramic 0.001nF +10% 
CK45F1H103Z Ceramic 0.01iunF +80,—20% 
CC45CH1H330J Ceramic 33pF +5% 
CC45RH1HO70D Ceramic 7pF +0.5pF 
CC45LH1H150J Ceramic 15pF +5% 
CC45CH1HO50C Ceramic 5pF +0.25pF 
CC45CH1H220J Ceramic 22pF +5% 
CC45RH1HO70D Ceramic 7pF +0.5pF 
CK45F1H103Z Ceramic 0.0inF +80,—20% 
CK45B1H102K Ceramic 0.001pF +10% 
CM93F2A080D Mica 8pF +0.5pF 
CC45SL1HO10C Ceramic 1pF +0.25pF 
CC45CH1H220J Ceramic 22pF +5% 
CC45CH1HO20C Ceramic 2pF +0.25pF 
CC45CH1H180J Ceramic 18pF +5% 
CK45F1H103Z Ceramic 0.0iuF +80,—20% 
CK45B1H102K Ceramic 0.001uF +10% 
CK45F1H103Z Ceramic 0.0inuF +80,—20% 


C91-0405-05 Trough type capacitor 0.001 uF 


CK45B1H221K Ceramic 220pF +10% 
CQ92M1H223K Mylar 0.022uF +10% 
CK45F1H103Z Ceramic 0.0inF +80,—20% 
CK45B1H471K Ceramic 470pF +10% 
CC45SL1H151J Ceramic 150pF +5% 
CC45CH1H150J Ceramic 15pF +5% 
CQ92M1H223K Mylar 0.022uF +10% 


CK45B1H471K Ceramic 470pF +10% 
CQ92M1H103K Mylar 0.01iuF +10% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H223K Mylar 0.022uF +10% 
CK45B1H471K Ceramic 470pF +10% 
CK45F1H103Z Ceramic 0.0inF +80,—20% 
CQ92M1H153K Mylar 0.015uF +10% 
CC45CH1H470J Ceramic 47pF +5% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H472K Mylar 0.0047uF +10% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H102K Mylar 0.001nF +10% 
CQ92M1H473K Mylar 0.047uF +10% 
CQ92M1H223K Mylar 0.022uF +10% 
CQ92M1H102K Mylar 0.001uF +10% 
CQ92M1H222K Mylar 0.0022uF +10% 
CQ92M1H393K Mylar 0.039uF +10% 
CQ92M1H222K Mylar 0.0022uF +10% 
CQ92M1H103K Mylar O.0ipF +10% 
CS15E1VOR1M Tantalum 0O.1yF 16WV 
CQ92M1H333K Mylar 0.033uF +10% 
CQ92M1H222K Mylar 0.0022uF +10% 
CS15E1C4R7M Tantalum 4.7uF 16WV 
CEO4W1H3R3 Electrolytic 3.3uF 50WV 


CK45F1H103Z Ceramic 0.01nF +80,—20% 


PARTS LIST 


Seif Re- 


CQ92M1H103K Mylar 0.01uF +10% 
CQ92M1H332K Mylar 0.0033uF +10% 
CQ92M1H273K Mylar 0.027uF +10% 
CEO4W1HO10 Electrolytic 1uF 50WV 
CEO4W1C100 Electrolytic 10uF 16WV 
CEO4W1A470 Electrolytic 47uF 10WV 
CEO4W1C100 Electrolytic 10uF 16WV 
CEO4W1A101 Electrolytic 100uF 10WV 


3 CK45F1H103Z 


Ceramic 0.0inF +80,—20% 


CEO4W1C220 Electrolytic 22yF 16WV 
CK451H103Z Ceramic 0.0in.F +80,—20% 
CEO04W1C100 Electrolytic 10yuF 16WV 
CEO4W1A470 Electrolytic 47uF 10WV 


CK45F1H103Z Ceramic 0.01unF +80,—20% 


CEO04W1C220 Electrolytic 22uF 16WV 
CK45F1H103Z Ceramic 0.0inpF +80,—20% 
CEO4W1C220 Electrolytic 22uF 16WV 


C91-0405-05 Trough type capacitor 0.001 uF 


CK45F1H103Z Ceramic 0O.0inF +80,—20% 
CC45SL1H330J Ceramic 33pF +5% 
CK45F1H103Z Ceramic O.0ipF +80,—20% 
CEO4W1C1010 Electrolytic 100uF 16WV 
CC45CH1HO50C Ceramic 5pF +0.25pF 


CC45TH1HO20C Ceramic 2pF +0.25pF 


RESISTOR 
Rae | RS14GB3D3R3J Resistor (Metal Film) 3.32 


SEMICONDUCTOR 
IC TA7061AP 


Qi V03-0039-05 


Q2,3 V03-0079-05 Transistor 2SC460 (B) 
04,5 VO9-0012-05 FET 2SK19 (GR) 
Q6 VO9-1002-56 FET 3SK74 (L) 
Q7 V03-2053-06 Transistor 2SC2053 
C8.9 VO9-1002-56 FEI 33K74 (L) 
Q10~ 17} VO3-0079-05 Transistor 2SC460 (B) 
Q18~ 22! VO3-1815-06 Transistor 2SC1815 (Y) 
Q23,24 | VO03-0336-05 Transistor 2SC496 (Y) 
V01-1015-06 Transistor 2SA1015 (Y) 
V03-1959-06 Transistor 2SC1959 (Y) 
V03-1815-06 Transistor 2SC1815 (Y) 
V0O1-0113-05 Transistor 2SA496 (Y) 


V11-0317-05 Diode 1S2208 
V11-0076-05 Diode 1$1555 
V11-5260-16 Diode MI402 
V11-0414-05 Diode 1S2588 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 1S1555 
V11-1262-06 Varistor 181212 
V11-4163-56 Zener diode XZ-088 
V11-0076-05 Diode 1S555 
V11-0247-05 Zener diode WZ-100 
V11-0076-05 Diode 1S1555 
V11-0243-05 Zener diode W2Z-061 


V11-0076-05 Diode 1$1555 


POTENTIOMETER 


R1, R12-1404-05 Potentiometer P6-S3NA 4.7kQ 
VR3 R12-0406-05 Potentiometer P6-S3NA 4702 


fine] romano, | oemronon fin 
VR4 


R12-1404-05 Potentiometer P6-S3NA 4.7k2 
VR5 R12-0406-05 Potentiometer P6-S3NA 4700 
R12-5403-05 Potentiometer P6-S3NA 100k? 
R12-4404-05 Potentiometer P6-S3NA 68kQ 
R12-1404-05 Potentiometer P6-S3NA 4.7k2 


R12-0406-05 P6-S3NA 4702 


Potentiometer 
frea_| c0s.0013.15 _|coame vinmer 2oor ecvizwz0r | 
C2 CO5-0013-15 Ceramic trimmer 20pF ECV1ZW20P 

L40-1021-03 


Ferriinductor 1mH 


L40-1545-06 Ferriinductor 150mH 
L77-0710-05 Crystal quartz (10.7 MHz) 
L33-0615-05 Choke coil 15yH 
L30-0005-05 \FT 

L31-0313-05 IFT 

L40-3391-03 Ferriinductor 3.3uH 
L40-1021-03 Ferriinductor 1 mH 
L31-0344-05 Tuning coil 
L31-0180-05 Tuning coil 
L31-0267-05 Tuning coil 
L34-0672-05 Tuning coil 
L40-1021-03 Ferriinductor 1 mH 
L34-0814-05 VHF coil 404T 
L34-0452-05 VHF coil 3g6T 
L40-1001-03 Ferri inductor 10H 
L33-0074-05 Choke coil 0.3uH 
L34-0813-05 VHF coil 403T 
L34-0819-05 VHF coil 5¢7T 
L34-0816-05 VHF coil 5¢2T 
L34-0815-05 VHF coil 5¢1T 
L34-0814-05 VHF coil 404T 
L34-0817-05 VHF coil 563T 
L39-0052-05 Inspecting coil 
L33-0002-05 Choke coil 1uH 
L34-0818-05 VHF coil 5d4T 
L33-0025-05 Choke coil 1uH 
L34-0694-05 Tuning coil 
L34-0812-012 Tuning coil 
L79-0451-05 Helical block 
L34-0812-05 Tuning coil 
L34-0683-05 Tuning coil 
L30-0289-05 IFT 

L71-0201-05 Monolitic filter 1OF15A 
L30-0289-05 IFT 

L72-0014-05 Ceramic filter SFE-10.7 MA5 
L77-0327-05 Crystal quartz (10.245 MHz) 
L40-1021-03 Ferriinductor 1 mH 
L72-0309-05 Ceramic filter CFT-455FZ 
L30-0504-05 \FT 

L30-0503-05 IFT 

L79-0442-05 Ceramic discri 455-D 
L40-6825-04 Ferriinductor 6.8 mH 


L40-1021-03 1 mH 


Ferri inductor 


MISCELLANEOUS 


E23-0046-04 Terminal (square) x 16 
E23-0401-05 Terminal (circle) 
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PARTS LIST 


Re- 
CQ92M1H103K Mylar O.0iuF +10% 
CC45UJ1HO60D Ceramic 6pF 


+0.5pF 
SEMICONDUCTOR 


PLL Unit (X50-1580-10) 


ie Re- 


CAPACITOR 


C1i~6 
C7~12 
C13 
C14 
C15 
C16 
C17 
C18.19 
C20 
C2i27 
C23 


C27 
C28 
C29 
C30 
C31 


C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 ~53 
C54 
C55 
C56 
C57 
C58 
C59 
C60.61 
C62 
C63.64 
C65.66 
C67 
C68 
cé69 
C70 
C71 
C72 
C73 
C74 
C75 
C76 
C77 
C78 
c79 
C80 
C81 
C82 
C84 
C85 
C86 
C87 
C88 
c8g 
C30 
C91 
C92 
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C24~26 


C32~35 


CK451H103Z 
CJ45B1H102K 
CC45CH1H100D 
CC45CH1H270J 
CC45UJ1H180J 
CK45F1H103Z 
CEO4W1A470 
CC45LH1HOS50C 
CEO4W1A470 
CK45F1H103Z 
CEO4W1C1010 
CK45F1H103Z 
CC45CH1H330J 
CC45CH1HO50C 
CEO4W1H010 
CK45F1H103Z 
CC45CH1H100D 
CK45F1H103Z 
CC45CH1HO50C 
CK45F1H103Z 

| CS15E1C4R7M 

| CS15E1A100M 
| CC45CH1HOS5OC 
| CC45CH1H270J 
| CC45CH1H220J 
CK45F1H103Z 
CEO4W1E4R7 
C90-0246-05 
CEO4W1C100 
CK45F1H103Z 
CC45SL1H101J 
CK45F1H103Z 
CC46CH1H220J 
CEO4W1A470 
CK45F1H103Z 
CQ92M1H332K 
CQ92M1H103K 
CQ92M1H472K 
CEO4W1HO010 
CQ92M1H332K 
CEO4W1A1010 
CQ92M1H102K 
CK453B1H331K 
CQ92M1H472K 
CEO4W1C1010 
CEO4W1C100 
CEO4W1A330 
CQ92M1H303K 
CEO04W1A330 
CEO4W1A1010 
CQ92M1H104K 
| CEO4W1C4710 
CEO04W1A470 

| CC45CH1HO70D 
| CC45CH1H150J 
| CC45CH1HO30C 
CK45F1H103Z 
CEO4W1C100 
CK45B1H102K 
CC45CH1HO30C 
CC45UJ2HO20C 
CC45CH1HO80D 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 


| Ceramic 


Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Mylar 
Mylar 
Mylar 
Electrolytic 
Mylar 
Electrolytic 
Mylar 
Ceramic 
Mylar 
Electrolytic 
Electrolytic 
Electrolytic 
Mylar 
Electrolytic 


| Electrolytic 


Mylar 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Electrolytic 


Ceramic 
Ceramic 


Ceramic 


Ceramic 


0.01uF +80,—20% 
0.001nF +10% ™ 
10pF +0.5pF 
27pF +0.5% 

18pF +5% 
0.01uF +80,—20% 
47uF 1OWV 

5pF +0.25pF 
47uF 10WV 
0.01uF +80,—20% 
100uF 16WV 

0.01 uF +80,—20% 
33pF +5% 

5pF +0.25pF 
1uF 50WV 
0.0iuF +80,—20% 
10pF +0.5pF 
0.01uF +80,—20% 
5pF +0.25pF 
0.01uF +80,—20% 
4. 7uF 16WV 

10uF 1O0WV 

5pF +0.25pF 
27pF +0.5% 
22pF +5% 
0.01uF + 80,—20% 
4.7 uF 25WV 
0.0inF +10% 

10uF 16WV 
0.01uF +80,—20% 
100pF +5% 

0.01uF +80,—20% 
22pF +5% 

47 uF 10WV 
0.01uF +80,—20% 
0.0033uF +10% 

0.01 uF +10% 
0.0047uF +10% 

1uF 50WV 
0.0033uF +10% 
100uF 10WV 
0.001uF +10% 
330pF +10% 
0.0047uF +10% 
100uF 16WV 

10uF 16WV 

33 uF 1O0WV 
0.039uF +10% 

33 uF 1OWV 
100uF 1OWV 
0.1uF +10% 
470uF 16WV 

47 uF 1OWV 

7pF +0.5pF 
15pF +5% 

3pF +0.25pF 
0.01 uF +80,—20% 
10uF 16WV 
0.001uF +10% 

3pF +0.25pF 
1pF +0.25pF 
8pF +0.5pF 


V03-1815-06 
V03-0079-05 
V03-1815-06 
V03-1959-06 
V01-0113-05 
VO9-1002-56 
V03-1815-06 
V30-1030-46 
V03-1815-06 
V03-0272-05 
V03-1815-06 
V30-0087-05 
V03-1923-06 
V03-1815-06 
V03-2240-06 
V30-0208-05 
V09-0060-05 
VO9-1001-16 
V03-1923-06 


V11-0414-05 
V11-4161-36 
V11-0076-05 
V11-0374-05 
V11-4161-16 
V11-0414-05 
V11-4161-56 
V11-0317-05 


VR1I~5 
VR6.7 


L34-0437-05 
L77-0832-05 
L77-0833-05 
L77-0834-05 
L77-0835-05 
L77-0836-05 
L40-1511-03 
L33-0605-05 
L32-0002-05 
L34-0683-05 
L34-0820-05 
L34-0683-05 
L77-0720-05 
L40-2201-03 
L40-1091-03 
L15-0016-05 
L40-1021-03 
L40-3391-03 
L32-0618-05 


E23-0046-04 
E23-0401-05 


POTENTIOMETER 


R12-5403-05 Potentiometer 100kQ2 
R12-1403-05 Potentiometer 1k 


COIL/INDUCTOR 


MISCELLANEOUS 


Transistor 2SC1815(Y) 


Transistor 2SC460 (B) 
Transistor 2SC1815 (Y) 
Transistor 2SC1959 (Y) 
Transistor 2SA496 (Y) 
FET 3SK74 (L) 
Transistor 2SC1815 (Y) 
IC SM5111A 
Transistor 2SC1815(Y) 
Transistor 2SC1345 (E) 
Transistor 2SC1815 (Y) 
IC TA7O60P 
Transistor 2SC1923 (O) 
Transistor 2SC1815 (Y) 
Transistor 2SC2240 (GR) 
IC AN315 

FET 2SK30A (GR) 
FET 2SK19 (GR) (T) 
Transistor 2SC1972 (0) 


Diode 1S2588 


Diode 1SV53A 
Diode 1S1555 
Diode 1SS16 
Zener diode XZ-061 
Diode 1S2588 
Zener diode W2zZ-040 


Diode 


1S2208 


TRIMMER 


TC1 C05-0067-05 Ceramic trimmer 5P Baa 
tice C05-0062-05 Ceramic trimmer 6P 


Choke coil 
Crystal quartz 43,7667 MHz 
Crystal Quartz 44,4333 MHz 
Crystal Quartz 43,5667 MHz 
Crystal Quartz 44,2333 MHz 
Crystal Quartz 44,6333 MHz 
Ferri-inductor 150uH 

Choke coil 0.47uH 

Oscillator coil 

Tuning coil 

Tuning coil 

Tuning coil 

Crystal Quartz 10,240 MHz 
Ferri-inductor 22uH 
Ferri-inductor 1H 

Choke coil (Low frequency) 
Ferri-inductor 1mH 
Ferri-inductor 3.3uH 
Oscillator coil 


Terminal x 8 (square) 
Terminal X 2 (circle) 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


a eee 


CAPACITOR 


C1 CEO4W1C4700 16WV 


Electrolytic 47uF 


C2 CEO0O4W1A470 Electrolytic 47uF 10WV 
R1,2 R90-0514-05 Resistor block 10k x 7 

R3~5 R90-0516-05 Resistor network 

R6 R90-0515-05 Resistor block 10k x 4 

Qi~6 V03-1815-06 Transistor 2SC1815 (Y) 

Q7 V0O1-1015-06 Transistor 2SC1015 (Y) 
IC1~3 | V30-1006-46 . IC TC4035BP 
IC4~6 | V30-0232-26 IC TC4019BP 
IC7~9 | V30-0232-76 IC TC5022BP 
1C10,11 | V30-1006-36 IC TC4081BP 

1C12 V30-1025-26 Ic FS7806M 
D1i~22 | V11-0051-05 Diode 1N60 

D23 V11-0076-05 Diode 181555 

D24 V11-0307-05 Zenner diode W2Z-150 

D25 V11-3162-86 LED TLG205 

D26 V11-3162-96 LED TLR205 

D27~30| V11-4161-66 LED 513 OK 

$1 $29-1406-05 Rotary switch (1 MHz) K 
S4 $29-1408-05 Rotary switch (1 MHz) W 
$2 $29-1405-05 Rotary switch (1000 kHz, 10 kHz) 
$3 $40-2405-05 Push switch (Ok, 5k) 


S4 $29-4402-05 Slide rotary (for shift) 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


“ial eat mee 


CD45B1H102K Ceramic 1000pF +10% 
CE04W1C2200 Electrolytic 22yuF 16WV 
C91-0433-05 Layer-built O.0039uF +5% 

CE04W1C2200 Electrolytic 22yuF 16WV 
CEO4W1H010 Electrolytic 1yF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15uF +10% 
CK45B1H102K Ceramic 1000pF +10% 


CS15E1A150K Tantalum 
RESISTOR 


Carbon 


15yuF 


RD14CB2EOOOSJ 0002 


But 

R92-0616-05 Metal film 10kQ 

R92-0617-05 Metal film 7.5kQ +1% 1/W 
RN14BK2E4703F | Metal film 470k +1% 1/W 


RD14CB2E102J Carbon 15k2 
SEMICONDUCTOR 


Transistor 2SC458 (B) 
Diode 181555 
Diode 181555 


POTENTIOMETER 


VR1 R12-2405-05 Semi-fixed resistor 5kQ vx 
VR2 R12-4403-05 Semi-fixed resistor 50k2 (T) ¥ 


MISCELLANEOUS 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


Poin piug (191-03 1005){K) eG 28n2......8).. 1 piece 

4-pin plug (T91-0301-05) (T) 

4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 1 piece 
3. Mounting parts 

Hex. socket screws (N99-0304-04)............ 4 pieces 

Screws, 6 mm diameter (NO9-0008-04)..... 4 pieces 

Plain washers, 6 mm diametr 

REY Bio, SE: So) Eien 4 pieces 

Spring washers, 6 mm diameter 

Atha sA ee LOS We ee, Bee ee rere 4 pieces 

Nuts. 6 mm diameter (N14-0009-04) ........ 4 pieces 
a onapock (35 1-O0068-1 bid..c57.......520.... 2 2 pieces 
PCOS a te Me ea oooh CLs oss Senna od Pade 1 sheet 
6. Spare fuse, 4A (FO5-1031-05) ................... 1 piece 
7. DC power cord with plug and fuse............ 1 piece 
8. Miniature plug for external speaker 

(E12-0001-05) and touch tone pad 

K2e Og" 9S E00) ee ee eee ia te’ es 2 pieces 

(EO9-047 1-05) 
9. Operating manual (B50-2614-00) (K) .... 1 copy 


(B50-2628-00) (W) 
(B50-2629-00) (T) 


Operating Manual 
B50-2614-00 (K) 
B50-2628-00 (W) 
B50-2623-00 (T) 


Styrene Foam Cushion 
(H10-2501-03) 


C-Type Angle 
(J21-2608-03) 


Polyethylene Bag (B) 
(H25-0079-04) 
Polyethylene 


Bag (A) (Cord) 
(H25-0103-03) 


<< 
~ 
_cushon 
(H10-2519-02) 


Carton Case Inside 
(HO1-2590-03 (K.W) 
(HO1-2607-03) (T) 


| ty 
Polyethylene Bag with i ante 
(H25-0049-03) 

Fig. 9 Packing 


17 


EXPLODED VIEW 


Removing the case Il. Removing the panel 
(1) Remove the bind screws () ~ (1). (1) Remove the knobs. 
(2) Remove the upper and 2 lower cases. (2) Remove the screws @ ~ © 


& 
©) * Bind screw 3x 4 °@ 
N35-3004-45 


Fig. 10 Removing the Panel and Case 


Bush (Double) 
(J42-0408-04) 


Knob (Bush) 
(J42-0409-04) 3 each 


Die Casting Panel 

(A20-2334-05) (K) 
(A20-2339-05) (W) 
(A20-2340-05) (T) 


Mounting Bracket for Switch 
(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch 
(S40-2403-05) 


(S40-2409-05) pB, Small Pilot Lamp 
= a (B30-0106-05) 
[is - ) Lamp Stopper 
tS dal | (J21-2406-04) 1 each 


(S40-2403-05) 1 each at 


| 
ml a“ SA 7 4P Metal Socket (W). (T) 
ote | ’ (E06-0453-05) 
Seesaw Switch ef Masking Sheet =) 
(S36-2402-05) ia (F15-0623-04) : 
S-Meter Disassembly of Front Panel 


Potentiometer 
R19-9403-05 ~~ 


5P Metal Socket (K) 
(EO06-0552-05) 


L/ 


(B31-0616-05) 
Meter Stopper 
(J21-2603-04) 1 each 


Poetntiometer 


Fig. 11 Disassembly of Front Panel 
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1. PLL CIRCUIT 


Impossible to lock 


Inoperative on only one’s 
band 


TROUBLESHOOTING 


Check Voltage on TP8 


SYN 


rotary switch is Stopped 
stopped between 
contacts. 
Normal 
NG 


Check local oscillaot.r 


OK 


Check MIX output. 


4 NG 
Check TA7O6OP input. 


NG 
Check SM5111A input. 


(However, locking is 


impossible.) No 10.240 MHz 
oscillation. 


Poor VCO adjustment. 


Sie VCO does not oscillate. 


Q21, Q22 Defective 
D25 Defective 


Operation defective 
or rotary switch 


malfunction. 


Quartz unit (L6~L10) 
or Q1~Q3 defective. 


wo 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmission output, Lit 1. Check rotary switch is stopped between contact. 
abnormal power. 2. See troubleshooting for the PLL circuit. 


Unit 
1. Rx-Tx unit power supply circuit is defective 
ON AIR lamp is (check T9 terminal). 
2. Check Q29~31 in Tx-Rx unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 


Much 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 


Little or no deflection : 
Meter malfunction. 


No voltage 
Voltage level of level . Check TP1 level of Tx-Rx unit. 
TP2 and Q101 in the Check power supply voltagé. 
Tx-Rx unit. Check output level of PLL unit. 
Normal 
About sv . Check whether meter lighting lamp is lit green. 
. Confirm LOW-HI switch. 
Almost no power . Antenna changeover diode (check D1 and D2). 


Check Q101, FIB, DRB terminal voltage in Rx-Tx 
unit. 


- Power 
heck wether i TSA : 
; present 1. VRQ adjustment deviation in Tx-Rx unit. 
No LOWEP OWEN pate - 2. Adjustment deviation in driver and predriver stages. 


Power not present 


See “No transmission output’. 


Microphone defective or poor plug contact. 
IC or CR defective in MIC amplifier. 

Poor contact around VR1, VR2 in TX-Rx unit. 
Power supply defective in modulator circuit 
(check power supply.) 


No sound 


Insufficient or no 


modulatee Monitored sound dudlity. 


2 A AUS) 


VR1, VR2 adjustment deviation in Tx-Rx unit. 
Microphone defective. 

Check whether power is present. 

Check Q1 voltage in Tx-Rx unit. 


Insufficient sound 


= OO = 


20 


TROUBLESHOOTING/ADJUSTING 


3. RECEIVER SECTION 


No reception or sensitivity 
reduced. 


Lit 


. Check rotary switch is stopped between contact. 


nea inlet 2. See “PLL Circuit” in SYNTH setting. 


Unlit, but transmitter is normal. 


Adjust RF 1st MIX circuit. 
Little or no Adjust helical circuit. 
afer Check adjustment deviation in 1st IF circuit. 


Check 10.245 MHz oscillation. 
Adjust 2nd IF circuit. 

Check adjustment deviation in VR7. 
Check S meter malfunction. 

D7 and D8 defective. 


S meter deflection 


Little or no S meter 
deflection. 


CO Ole GO 


. Check ceramic discriminator. 

. Check TR and IC in AF. 

. Check speaker. 

. Check EXT, SP jack. 

. Check squelch circuit operation. 


No squelch function. 


Little or no 
noise 


Normal 
. Check TR, IC in AF circuit. 
Pe enotred . Check ceramic discriminator circuit. 
, . Check speaker. 
. Check for frequency deviation. 
Normal 


. Check adjustment deviation in RF, IF coils and 
helical circuit during low-sensitivity operation. 

. Check whether oscillation frequencies of SYNTH, 
AUX, etc. deviate. 


ADJUSTMENT 


TEST EQUIPMENT REQUIRED 7. Linear Detector 
8. AG 
1. DC Power Supply Frequency range: 300 Hz~5 kHz 
Voltage: Variable from 9 to 16 V. Output: Tur a ea 
Current: 4 A min. 
9. AF Valve Voltmeter 
2. DC Voltmeter Measuring frequency: 50 Hz 10 kHz 
Voltage range: 10 V~16 V (min.) Input impedance: 1 MQ min. 


Input inpedance: Sufficient (1MQ/VDC) 


Voltage range: F.S. 3 mV~30 V 


3. RF Valve Voltmeter 10. SSG 
Voltage range: F.S. 10 mV~300 V Output frequency: Capable of covering 144 MHz 
Measuring frequency: 200 MHz min. ~148 MHz 


Input impedance: 


4. Frequency Counter 
Measuring frequency: 
Min. input sensitivity: 


5. Oscilloscope: 


1 MQ min., 3 pF max. 


150 MHz min. 
about 50 mV 


With horizontal input terminal and high sensitivity, 


Modulation: 


. Sweep Generator 


Frequency range: 


. Dummy 


Measuring frequency: 3 MHz min. 82 “5W (approx) 
6. Power Meter 13. Directional Coupler 

Measuring frequency: 150 MHz min. 

Impedance: 502 14. Detector 

Measuring range: 20W, 3W 


Frequency modulation is 
possible. 


Capable of covering 144 MHz 
~148 MHz 
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ADJUSTMENT 


1. Adjustment of PLL circuit 


| Measuring point point Adjusting point 
Condition Reference Remarks 
Terminal 
instruments) 
1. Voltage 1) POWER SW: ON 
check HI/LOW SW: HI Confirm 
and ad- MR SW: OFF T9 (J1) 8.9V~102V 
justment MODE SW: S 
MHz SW: 6 
fi 
TX.RX | T9 8.9V~10.2V pansies 
5Hz SW: O 
REMOTE SW: OFF 
: me i = e Es F op eas eee. a 
1) 100 kHz SW: O TP1 TE 
10 kHz SW: 0 RF V.M | PLL PLL 
oscillation start point 
| Clee L14 MAX 1.4V 
L16 


100 kHz SW: O 
Confirm 
SEND/REC. SW: SEND Approx. 12V 


10 kHz SW: O 
SUBTONE SW: O 
2) SEND/REC SW: REC_| DC VM |TKAX Pa eS ~8.3V 
OT Cae 


Turn the L13 core counter 
clockwise (180°) from the 


3) MHz SW: 7 
100 kHz SW: 9 OG 2V.MapPPee Less than 5.5V Confirm 
10 kHz SW: 9 


4) Same as above F.Count } PLL [TC1 | 10.24000 Hz Pe 100ME Sw es 


5) MHz SW: 4 
100 kHz SW: O 133.3050 MHz +100 Hz 
10 kHz SW: 0 
5 kHz SW: 5 kHz 


6) MHz SW. 6 | ee 135 3050 Miz 


7) MHz SW: 5 Frequency | PLL TP4 PLL 
Counter ees eee an 7050 MHz +100 Hz 


MODE SW: © 
136.7050 MHz > 2 oP $100 Hire es |] 


8) MHz SW: 7 
eo a 


9) MODE SW: © 


Calibration | When a frequency counter | 
of counter | is connected to the TP6 of 
at 10.24 | the PLL unit, the 10.24 MHz 
MHz signal is devited because 
of the impedance, so the 
counter should be cali- 
brated using the following 
procedure 
MHz SW: 4 With the MHz SW set to 
100 kHz SW: O “4 and “5” check that 
10 kHz SW: O Frequency | PLL TP4 PLL the signal on the TP6 is 
J Counter 10.24 MHz at each position 
MHz SW: 5 when the TC1 Is adjusted 
so that the signal of 
100 Hz order on the TP4 
remains unchanged. 


10) MHz SW: 4 
5 kHz SW: O 
MODE SW: S 133.3000 MHz +100 Hz 
SEND/REC. SW: REC 


11) MHz SW: 6 PLL TP4 PLL 135.3000 MHz +100 Hz 


12) MHz SW: 5 
MODE SW: © 133.7000 MHz +100 Hz 
SEND/REC. SW: SEND 


[13 Mire SW. 7 Dia ECT 


14) MODE SW: @ 136.9000 MHz +100 Hz 
Recheck the frequencies 

in Item (5) through (9). If 

they are devited, readjust 

L1 through L5 


oun 


ADJUSTMENT 


| Measuring point point | Adiusting point | | Adiusting point | 
Reference 
ai 
Terminal 
nstruments 


15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 135.2900 MHz+ 100 Hz Confirm 
MODE SW: S 
SEND/REC. SW: REC 
epee | MHz SW: 7 137.2900 MHz 
eee MHz SW: 5 
MODE SW: © 134.6900 MHz+ 100 Hz Confirm 
sb lal AS SW: SEND 
19) MHz Sw. 4 132.7000 MHz+100 Hz 
100 kHz SW: O Confirm 
10 kHz SW: O 
Freaueney | PLL 
21) MHz Sw. 5 Counter 
23) MHz SW. 6 
24) MHz SW: 7 
25) MHz SW: 4 
SEND/REC. SW: SEND 
& REC. 
26) MHz SW: 5 
SEND/REC. SW: SEND 
& REC. 


Confirm 
27) MHz SW: 45-6374 


136.3000 MHz+ 100 Hz 
MODE SW: S 


Confirm 
SEND/REC. SW: REC. 


136.3000 MHz+100 Hz 
Confirm 

133.3000 MHz+ 100 Hz 
Confirm 


134.3000 MHz+ 100 Hz 

Confirm 
become higher than 
133.3000 MHz in 100 


kHz steps and should Confirm 
return to the original 


The frequency should 
become higher than 
133.3000 MHz in 1 MHz 
steps and should re- 

turn to the original 
frequency at the 4” 
position 


The frequency should 


frequency at the “O" 


position. 


The frequency should 


become higher than 
133.3000 MHz in 10 kHz 
steps and should re- 


Confirm 
turn to the original 
frequency at the “0” 
position 


30) MHz SW: 6 
SEND/REC. SW: SEND RF V.M } PLL TP4 PLL L15 MAX 
3. Paint lock}1) £1.L2.L3. L4. LS. 
L13 
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ADJUSTMENT 


2. Adjustment of TX section 


Measuring point japan point 
(Measure 
i Terminal Unit Unit 
cee eed 


Condition 


se. 


1/SET 1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 4 
100 kHz SW: 0 


10 kHz SW: O 


5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SW: SEND 
TC 1: Centered 

TC 2: Centered 

VR8: Full counter 
clockwise Sil teaa ee Une 


i eos for UnLock [ar vai] Teel Ter [KK 
MHz 


Faber secre Same as above F. am ipo eee a 10.7000 MHz + aa Hz 


3. VCT ini Ready for UNLOCK 
MHz SW: 45-67] DC : TX.RX 
1) MHz SW: 6 

TX.RX | LO. 10 ae the same _ pro- 
RF V.M | TX.RX| gate us cedure two or three 

VR3 times. 
Repeat the same _ pro- 
TX.RX| L12, 13] cedure two or three 

times. 


Check voltage goes 


down step by step 


< 
cs 


Adjust the setting rangé 
of RF voltmeter fo 
peak value. 


2) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 RF V.M | TX.RX 


3) MHz SW: 4 
100 kHz SW: O RF V.M. 
10 kHz SW: 0 
1) POWER SW: OFF 
Power module lead: 
Soldering a RFT 


Use to RF prove 
10024 


TX.RX 


5. POWER 


un me) 
— NO 
o 
x 
3] 
x< 
rf 
WwW 
= 
> 
x< 


terminal. 
2) MHz SW: 6 
100 kHz SW: O 
10 kHz SW: O POWER 
POWER SW: ON METER 
3) Same as above POWER. M 


DCAM 


ing to the procedure in 
Item (4) below. 


4) Same as above POWER.M TX.RX| TC2 Adjust L19 to increase 
DCA.M to capacity 
5) MHz SW: 4 POWER .M More than . te Ww Confirm 
DCAM 
6) MHz SW: 7 POWER.M More than 10 W : 
Confirm 
100 kHz SW: 9 DCA.M Less than3 A 
10 kHz SW: 9 


Adjust L22 so that meter 
indicates “8” on the scale 


6. RF 1) MHz SW: 6 L21 
METER 100 kHz SW: 0 RF METER TX.RX 
10 kHz SW: O Boz 
TX.RX unit VR6: Center 


2) Same as above ~ | RFMETER Be TX.RX scores eal indicates 8”. 
t 


7. LOW 1) HI/LOW SW: LOW POWER.M TX.RX| VRQ 
POWER panel 
to green. 


Zi Me SW rowenM | 


3) MHz SW: 7 POWER.M | rear ANT. 0.8W ~ 1.5W 
100 kHz SW: 9 panel Power check output 
10 kHz SW: 9 


ica that the meter 
lamp changes from 


Confirm 
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ADJUSTMENT 


| Measuring point | point Adjusting point 

bs ee Reference Remarks 
sure 

=a ee 


8 Output at | 1) DC Terminal: 11.5V_| 
the 11.5V | 2) MHz SW: 6 Check power output 
(power 10 kHz SW: O POWER rear Confirm 
supply) 100 kHz SW: O METER panel 
4) HLOW SW: HI _‘| 
Gaasigenc sonal 
oe SW MHz SW: 7 More than 6 OW 
100 kHz SW: 9 Confirm 
10 kHz SW: 9 


9. Frequency} 1) DC Terminal: 13.8V 
SET 2) MHz SW: 6 Frequency| rear 
100 kHz SW: O Counter panel te vs TX.RX | TC1 146.000 MHz +200 Hz 
10 kHz SW: O 


10. Protection | 1) Connect the Power DCV.M TX.RX| TP4 TX.RX | VR5 
Meter to the ANTENNA 


2) Disconnect the Power DCAM front TX.RX | VR8 1.2A 
to the ANTENNA panel Check that the power is 
TX.RX unit VR8: decrease when the po- 
near centered wer meter is disconnec- 


a) Mra SW. OF Ge Gnd ake De 2 Rey Se oe 


4) MHz SW: 7 

= 
10 kHz SW: 9 

a or 
ANTENNA. panel again Confirm 


11. Deviation} 1) MHz SW: 6 
100 kHz SW: O por 
10 kHz SW: O TX.RX| VR2 5.0 kHz 
Detector 
AG OUTPUT: 30 mV/ 
1 kHz 


2) AG OUTPUT: 3 mV/ Linear 
1 kHz Getecior TX.RX| VR1 3.5 kHz 


12. SUBTONE} 1) MIC Terminal: OPEN 1) Check that output 
SEND/REC. SW: SEND 
AG OUTPUT: 300 mV/| Linear 
1 kHz Detector 
SUBTONE SW: ON 


2) HI/LOW SW: LOW 


waveform from the 


Linear Detector 
2) Confirm that TV 
Terminal Voltage is 
approx. 10V 


Confirm 


13. Abnormal 
Oscillat- 


ion 3) MHz SW: 4 Linear Very the power voltage 
4) HIi/LOW SW: HI Detector from 11.5 to 16 V for 


5) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
1) MHz SW: 5 
100 kHz SW: O 

10 kHz SW: O 

5 kHz SW: O 
HI/LOW SW: HI 
DC terminal: 13.8V 
MODE SW: © 
SEND/REC. SW: SEND 
MR SW: OFF 


2) MODE SW: @ F.Count rear 
panel 145.000 MHz Confirm 
F.Count 
eG 
pane 


5) MODE SW: S 
M SW (NON-LOCK): Confirm 
ON 


each item to check for 


abnormal oscillation 


14. Shift & 
Memory 
Shift 


F.Count ANT. 144.400 MHz 
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ADJUSTMENT 


| Measuring point point FAdusting point point 
Reference Remarks 
= e[e[= [=| 
instruments) 
6) MHz SW: 4 F.Count rear 147.000 MHz 
MODE SW: M (green) Hii aa i Check that indication 
“7.000"". 


7) MODE SW: S F.Count rear 144.000 MHz : 
Confirm 
panel 
8) MR SW: ON F.Count rear 147.000 MHz 
panel Check that indication Confirm 
“7,000”. 
Pot sone Seam. 


3. Adjustment of Receiver section 


Measuring point Adjusting point 
Condition iM Reference 
easure 
f Terminal Method 
instruments) 


1. SETTING | 1) POWER SW: ON 
HI/LOW SW: LOW 
MR SW: OFF 
MODE SW: S 
MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 5 
5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: ON 
SEND/REC. SW: REC 
SQUELCH VR: MIN 
EXT SP (terminal) 

AF V.M (8) 
Oscilloscope 


2. Herical 1) ANT terminal: Oscillo- Adjust for a maximum 
block SWEEP gain and for a waveform 
Oscilloscope VERT.GAIN: as shown at right 
MAX 


scope 
(Detector) 


Adjust L29 and L30 for 
a maximum waveform 
Adjust L31, L32 (a.b.c) 
and L33 for a proper 
bandwidth and optimum 


Adjust L29 and L30 
the waveform is 


distroted as shown 
below 


waveform. 


3. IF GAIN 1) REMOTE SW: OFF 
ANT UNIT: SSG 
(DEV.: 5kHz. MOD 

1 KHz 

SSG OUTPUT 
Approx. 10 dB 

AF VR: 0.63 V/82 


2) SSG OUTPUT: 5~ 10 dB 


Adjust SSG for correct 
frequency and set it to 
optimum waveform 


MAX 
Repeat the same proce- 
dure two or three times 


S METER TX.RX| L34,35 
is 


4 SMETER | 1) SSG OUTPUT: 30dB | S METER al ws TX.RX Set the scale 10 (30 V) | 30dB+4 dB 
"a a fing RL ls oS ee 
ator 
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ADJUSTMENT/PC BOARD ALIGNMENT 


| Measuring point | point Adjusting point 
Prower sie, Reference 
asure 
mere Terminal Method 
Pe es 


6. S/N 1) $sG OUTPUT: —6aB | SSG OUTPUT: —6dB With a signal received 
(Signal 2) MHz SW: 4 at each channel, set AF 
to Noise 100 kHz SW: O AF V.M V.M to 0.63 V/8 . Next | S/N 20dB Confirm 
ratio) 10 kHz SW: O turn the SSG modulation 
OFF and measure the 
attenuation by AF V.M 
3) MHz SW: 7 With a signal received, 
100 kHz SW: 9 AF V.M set AF V.M to 0.63V/8%). | S/N 20 dB 
10 kHz SW: 9 Next, turn the SSG modul- 
ation by AF V.M. 
4) MHz SW: 5 With a signal received, 
10 kHz SW: 9 set AF V.M to 0.63V/8{). | S/N 40 dB Confirm 
SSG OUTPUT: 40dB | AF V.M Next, turn the SSG mo- _ ie 


dulation OFF and mea- 
sure the attenuation by 
Critical point 
9:00~ 11:00 Confirm 
When a signal of —8 dB 
Confirm 


Oscillo- 
scope 
(or SP) 
Oscillo- 
scope 

(or SP) 


7. SQUELCH} 1) SSG OUTPUT: OFF 
SQV. VR: Critical point 


2) SSG OUTPUT: —8dB 
SQU. VR: Position of 
item (1) 


is applied from the SSG, 


the squelch should open 


PC BOARD ALIGNMENT 


PLL Unit (X50-1380-10) 


TP1 TP2 


[S| [ef fe) 


VR2 VR3 VR4 VRS 


Eases C4555 


OIOIOITIO 
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PC BOARD ALIGNMENT 


TX, RX Unit (X44-1300-10) 


RFl # @DRB s es BSE 


FIB RFO 
ty 


one L29 30 
L9 LIO Lit L12 
vR4|(@)| 


VR3 


1. Adjustment of PLL Block 2. Tx Section adjustment 


DC voltmeter RF voltmeter 
DC voltmeter RF voltmeter 
Frequency counter 


Frequency counter 


To DC power 
supply 13.8 V To DC Power 


Supply 13.8 V 


TP, TR2 


TP1 


TP6, TP4 
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PC BOARD ALIGNMENT 


11. DEVIATION 


Frequency Counter 


Oscilloscope 


(Te LT TTT et 


POWER 

RF METER 
LOW POWER 
WS V 

Freq. SET 
SHIFT AND MEMORY SHIFT 


re 


Audio voltmeter 


10. Protection 


Power Meter DC Voltmeter 


DC Power Supply 


TES ttt TES 


TP4 
a 


IF GAIN 
S METER 
Discretion 
S/N 

SQUELCH 


NONRW 


DEV: 15 kHz 
MOD: 1 kHz 


EXT SP. 


Oscilloscope 


12. ABNORMAL OSCILLATION 


Potentiometer 


ge 


DC Power Supply 


ae 


a OD 


Directional Coupler 


ANT 
Audio Generator 
TET Ct | tt Et | 
eo ©) 
vRi 
o 
VR2 
o 
wi Lj UU 
MIC 


2. Helical 


Oscilloscope 


Sweep Generator 


= V 


Detector 


AF Voltmeter 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
Intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 53 
FETs: 9 
ICs: 17 
Diodes: 85 
144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Less than +750 Hz at 25°C 
FM 
800 
—20. to + 50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”") wide 
61 mm (2-3/8") high 
230 mm (9-1/16”) deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 kHz 

Less than —60 dB 

6002 

Dynamic microphone with PTT switch, 5002 


Double superheterodyne 

Ist: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 nV for 20 dB quieting 
(Less than 1 nV for 30 dB S/N) 
Less than 0.25 pV 

More than 12 kHz at 6 dB down 
More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 


More 


than 1.5 watts across 82 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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SCHEM. 
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: 2,1 eal 
Ss ee eee E 
2SK19(GR) past bata Reel! 
2SC460(B) jj 
NO gas : | 
G 
ps ES 
2SA1015(Y) 
2SC1345(E) 


2SC1815(Y) 3SK74(L) 


{> 
hele lek Pele 
IXEEQEEE) 

Ys Re oe ee 
: 


‘Hii 
iis aha HHH 
2$C1923(0) - ise ee 
2SC1959(Y) ds ~~ 2.8. 
2SC2240(GR) ot < 2s 
: ba 
pi >| It ed aeol e — Hl 
slo | i 7 
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iC ci =a —a = a if ll LJ oe 
ae _—— \ hii Ht Sho Eid 
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AN315 TA7060P anes 20) = 
Ime 
Tre oT 
kd [ETD B 
Al ti Ee 
sf TT 
adi 
SM5111A 2SA1015(Y) | L 
= 2SC1815(Y) IE B48 
vo Of = Pio x iE 
Fu Br, Ges I Shot 
Qn 3 BAP. — ° 
Qour mi nae i Pis SS Heshot J 
Db & = 7 Peo : tto1 
aur in (© os 35 19 Pe) —O- 
Fret. ee 7 Pes 
eee ar, FS-7806M = 
Fin 3) Ps) SS 
Le, ‘ig) Pe a a3 4 
vs & BPs Sh out tS 
eS Sn" — 
IN ; (Case) 
TC5022BP a 
TC40198P X50-1 
TC4081P TC4035BP 
14131211 09 6 161514131211 O09 
-o, =| 
234867 ge 
ERS St Patel ; 4 ttt 4k a 
; ~ 
2SA496(Y) 2SK19(GR) 
2SC496(Y) Hai. | 
fa & a, O 
— tee a 
5 G i I 4 =A 
.: o$ tH © las. 
He fox 5 
2SC460(B) 2SA1015(Y) 2 f ak 
2SC1815(Y) aL sx 
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ia Mime 
Hetero 
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ic7~9  :TCSO22BP DI~13,15~22 :1N6O REMOTE|0 6/64 6 6/6 51% | | oS, 
101011: TC4081Px344 23181555 opel es a oo Sy 
ra 1C10, 11 :TC4081P*1/4 p24 :WZ450 rT — 
S ler :FS-7806M p25 _ :TL6-205 99alle ooo g Hi i 
2SC2053 M57711 D2s : TLR205 sat seit at ol | | 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
Intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 53 
FETs: $ 
ICs: 17 
Diodes’ 85 
144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Less than +750 Hz at 25°C 
FM 
800 
—20 to +50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”) wide 
61 mm (2-3/8") high 
230 mm (9-1/16") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 kHz 

Less than —60 dB 

6002 

Dynamic microphone with PTT switch, 5002 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uwV for 20 dB quieting 

(Less than 1 wV for 30 dB S/N) 

Less than 0.25 pV 

More than 12 kHz at 6 dB down 

More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 

More than 1.5 watts across 822 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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SCHEMATIC DIAGRAM 
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@ rFi, @ DRB, @FIB. @RFO. 
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Q4~3, 4,5, 7 8,13514,16,18,21,22 Qit,i2 <3SK74(L) Q23,24 :28C2240(6R) Di~S “182588 D23~24 :1S2588 


> 2SC1B15 (Y) Qs :SMSIIIA Q25 “AN3I5 Dé~10 :1SVS3A  D25 :WZ-040 
Q6 :2SC460 (B) Q17 :2SC1345({E) Q26 :2SK30A(GR) Dii~20 181555 D26 $2208 
a9 : 2SC1959 (Y) ais :TA7O6OP = Q27_——s :2 SK 19(GR) D21 ss 18S16 
Qi0 =: 23A496 (y) Q20,28 :28C1923(0) D220 :XZ- 060 


TR-7600( 


K) 
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ATIC DIAGRAM 


Mic CONNECTOR 


D23 
Des 
D27 


Qi :TATOGIAP Q18~22,28,29,30 Di~5, ‘182208 
Q2,3,10~17 ?2SCI8I5(¥) D6,13~16,21, 24,26,28 =1S1555 

SUBTON :2SC460(B) 23,24 :28C496(Y) D7 M1402 

e on SW 94,5 :2SKI9(GR) @25 <2SA10!5{Y) DB 1182588 
4 626,8,9 :3SK74(L) Q27 [2SCiS58(Y) D9~12,17, 18,19, 20 71N60 

Cal a7 28C2063 Q31 :2SA496(Y) D22 181212 


., £153 10 16v 


O 0K e8 
a — FE 


RDO 


R74 22K 


R5 22K R113 1K 


ci2! 0022 


24~3, 4,5, 7, 8,13, 14,16, 18,21, 22 
> 2801815 (Y) 

Q6 : 2SC460 (B) 

Qe : 2SC1959 (Y) 


Q10 : 2SA 496 (y) 


Q11, 12 
Qis 
Qi7 
Qis 
Q20,28 


Q23,24 :28C2240(6R) 
‘AN315 
:2SK30A(GR) 
:2SK19(GR) 


> 38K 74 (L) 
=SMSIIIA Q25 
:2SC1345(E) Q26 
: TATO6OP G27 
:25C1923(0) 


R45 27K 


:XZ-088 Voltage measure condition. Power supply voltage. 13.8V Receive section.no input signal. squelch min 
s Transmitter section. SON. Load Hi position 
M-BUCKUP ON ( ) 
Frequency |46.0COMHz 


>WZ-100 
> WZ-06) 


Di~s 
Dé~10 
Dii~20 
D2! 
D22 


182588 
ASVS3A 
4181555 
18816 
:XZ- 060 
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KENWOOD 


TR-7600 


2m FM TRANSCEIVER 


: INDUCTION/CONTENTS 


INTRODUCTION 


Your KENWOOD Model TR-7600 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 
station operation. 


The TR-7600 features: 
yx Memory channel (simplex and repeater mode). 
vy Memory TX and +600 kHz repeater TX for repeater operation. 
vv 800 channel PLL circuit. * 
yy Digital frequency display. 
yr Dual concentic frequency selector switches. 
yr PLL UNLOCK and ON AIR indicators. 
yy Subaudible ON/OFF switch (Encoder user installed). 
yy Powered tone pad connector with 9V DC on one pin. 
vv Pin Mic connector with 9V DC on one pin. 
vy TX HI-LOW (Power) switch. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7600 is a 10W, multi-channel (800 channels) FM 
transceiver covering 144 ~ 147.995 MHz. It features a 
built-in repeater shift circuit and memory circuit, and provi- 
sion for connection of an option remote controller for opera- 
tion with a micro-computer. 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 
a 


vcT oO SW 


2SK30A 2SC460 


Fig. 1 


IF 
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PLL CIRCUIT 


The TR-7600 employs PLL circuit composed of IC SM5111A 
for programmable counter, reference oscillator, frequency 
divider and phase detector. Setting of frequency division 
ratio, frequency memory and remote indication functions are 
all controlled by BCD codes. 
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PLL Circuit 


CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output and a loop output by Q11 and Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
output, trippled by Q6 and 1SS16, by Q20 go obtain IF 
frequency. The IF output is amplified by Q19 and is fed 
to O15 where the output is frequency divided in the ratio 
specified by BCD code to compare it with the 10 kHz 
reference frequency (1/1024 of 10,240 MHz). 

The DC output thus obtained passes through the tow- 
pass filter to control the VCO vari-cap 1S2208. The out- 
put from Q26 controls the transmit frequency 
bandwidth. When the signal is unlocked, the output is 
shut off by Q17 which is indicated by Q18. Q16 is used 
to shut off the output when the rotary switch is between 


channel setting positions. 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz] 135.29 MHz 43.7667 MHz 


146.00 MHz 135.3 MHz 44.4333 MHz 


147.00 MHz 136.3 MHz 44.4333 MHz 


147.99 MHz 


137.29 MHz 44.4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency with the 
vari-cap, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tions even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 

[S] 43.7667 MHz 
The [+] shift is not available for 144 and 145 MHz 
bands. 


The [S] is obtained at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44.2333 MHz 
[+] shift 44.6333 MHz 
[S] 44.4333 MHz 


4. Memory Shift Circuit 
The memory shift circuit (MT) is a circuit to shift the 
memory input frequency during transmission. The func- 
tion is the same as in [S]. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz 399 


The local oscillator frequency of kHz order can be shifted by 
the switch. The frequency division set by the rotary switch is 
stored in the latch IC’s 1, 2 and 3 by pressing the memory in- 
put switch. The output from the latch circuit is fed through 
IC’s 4, 5 and 6 in the selector circuit to the PLL circuit by 
pressing the memory call switch. When this switch is not 
pressed, the output is directly fed to the PLL circuit. Memory 
function is effected by latching each switch. The information 
from each switch is stored by pressing the memory switch. 
The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output is accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED (orange). 


LATCH 
Tc 4035 6Px3 


MEMORY 
SwitcuH 


QO ROTARY SWITCH OUTPUT 
O MEMORY OUTPUT 


SELECTOR 
Tc 4019 BP 


SYNTHESIZE BCD CORD OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 
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CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and is FM modulated by the 10.7 MHz oscillator. The signal 
is mixed with the local oscillator signal to obtain 144 ~ 146 
MHz signal. The B.P.F. is of a variable type, providing ex- 


cellent characteristics with respect to power and spurious 
even at the shift time because of the use of VCO voltage. 
The power stage uses the power module M5711 manufac- 
tured by the Mitsubishi Electric Co., to provide higher 
reliability. 


RIS 
c29 
02~4 1S 2208 
L9 LIO Lil Li2 
A A 
c33 he |) = 

her | Nes x ~ —)'! @ S! C39 

= i Ol oO SG =e O TO RF AMP 

S 7 ' S 4 : 4 : 

D3 D4 | D5 
e O 
LT +B FROM VCT 
Fig. 3 Variable Band Width Control Circuit 
(for Transmission) 

RECEIVER UNIT DC+ 
The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage merical tuning circuit and RF amplifier 
of MOS FET. This signal is further fed to the mixer circuit 
MOS FET where it is converted into 10.7 MHz signal. The 
signal thus converted passes through the 2-stage filter and is f- f+ 


fed to the 2nd mixer where it is converted into 455 kHz 
signal. The 2nd IF signal from the 455 kHz ceramic filter 
passes through the limiter circuit where it is converted into 
AF signal by the ceramic discriminator. This signal is 
amplified by the audio power amplifier to drive the speaker. 
The receiver unit includes a noise amplification type squelch 
Circuit. This circuit picks up the noise component in the 
squelch signal from the discriminator which is amplified and 
rectified to control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of con- 
ventional ones to permit connection of a remote controller. 


DC - 


Fig. 4 Discriminator Characteristics 


DATA 


SM5111A 

Electrostatic Breakdown Protection 

This product has a built-in input protection circuit to prevent 
a gate breakdown due to static electricity. 

In order to protect the input circuit from damage due to a 
large static electricity or voltage in excess of the, limit per- 
missible to the circuit, the following points should be 
observed: 

1. When the product is not in use, keep all the terminals in 
contact with insulating material (this is done at the fac- 
tory prior to shipment). 

2. Soldering iron, testing instrument and other tools should 
be earthed while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power. 

4. Do not apply signal voltage to the input terminal when 
the power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed as C-MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 
. phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 


cuit. This also permits*an‘external signal-to be-féd to the OuN:: 


terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals of the digital type phase comparator on the 
next stage. 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP is amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“f1” is frequency converted (fpc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where the reference signal is compared 
with the Comparison signal in phase so that a pulse signal, 
shown below, proportional to the phase difference in two 
signals is fed to the output terminal DO. 


fpc 


fr1, fr2 


The table below shows the maximum limits of operating con- 
ditions and environmental conditions. If any of these values 
exceeds the given limits, it can be a cause of damage to the 
product or deterioration of quality. 
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Soldering Temperature 


Soldering Time 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN P11 
QIN P12 
QcuT P13 
Do S P20 
AMPIN [S| = Po4 
AMP OUT|?| - P22 
FR2 P23 
FR 1 P30 
F121N P31 
LD nk Wa 
VDD P33 
DATE CODE 


Fig.6 SM5111A Pin Arrangement 
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3SK74 
SPECIFICATIONS 


VHF RF Amplifier (Mixer) 


Drain + Source Voltage Vv 20V 


. Osx 
Gate 1 - Source Voltage Vois +10V 
Gate 2 - Source Voltage Vazs +10V 
Allowable Loss Pr 200 mw 
Channel Temperature Tou 125°C 
STG 


Maximum Specifications 


TEST CONDITION 


Drain - Source Voltage Vosx Vors= — 3V. Ve2s= 3V, lo=500nA 


Fig. 7 3SK74 Outlines 


Cut-Off Voltage (Gate 1) Vers Vos= 6V. Vc2s=0, lo= 500nA 
Cut-Off Voltage (Gate 2) Voe2s Vos=6V. Vois=0. lo= 500nA 


Vos=6V. Vc2s=3V. 1p>= 10mA. f= 1.0 kHz 


Ciss Vos= 6V. Vars=3V. lo= 10mA. f=1.0 MHz 
Coss Vos=6V, Vazs=3V., lo= 10mA. f= 1.0 MHz 
Vos=6V. Va2s=3V, lo= 10mA, f= 1.0 MHz 


Noise Figure 


Voo= 10V. lo= 10mA. f= 200 MHz 


Voo= 10V, lo= 10mA, f= 200 MHz 


Maximum Rating of M57711 


(TA = 25°C, unless otherwise noted) 
Operating 


DC 


Temperature Tc (oP) 30~ +110 °C 


Electrical Characteristic of M57711 


(TA = 25°C unless otherwise noted) 1. Input Terminal (RFI) 
2. Power Supply of Drive Stage (DRB) 
3. Power Supply of Output Stage (FIB) 
4. Output Terminal (RFO) 
Power 5. GND 
Total f= 144~ 148 MHz, Vcc=12V : ! 
Efficiency Pin=0.15W, Zg=Z.= 502 Fig. 8 M57711 Outlines 


2nd f=144~ 148 MHz, Vec=12V 


Harmonic Pin=0.15W, Zc=Z.=502 
Radiation 


More than 3rd = 144~ 148 MHz, Vec=12V 


Harmonic me ete Se 
Radiation Pin=0.15W, ZG=Z_= 500 


Input f= 144~ 148 MHz, Vcc= 12V 
VSWR Pin=0.15W, Zc=Zi.= 502 
Output so f= 144~ 148 MHz, Vcc=12V 
VSWR 2 Pin=0.15W, Zc=Z_= 502 


PANEL CONTROLS 


Knob (SQU) LED LED Front Glass S-Meter Push Knob 
(K21-07 17-04) (B100-0615-04) (B31-0616-05 (K29-0712-04) 


Knob (VOL} 
(K21-0724-04) ee 
SUBTONE j 
OFF y on <— : Push Knob 


(K29-07 13-04) 


5P Metal SocketzKnob 
(E06-0552-05) 
4P Metal Socket 


(E06-0453-05) W.T. is ig 
Channel Knob (A) Knob (Mode) 
(21-0732-03) (K21-073 1-03) 
Knob MHz Channel! Knob(B) Push knob Seesaw Switch (Power) 
(K23-0718-04) | (K21-0733-03)  (K29-0713-04) ($36-2402-05) 


Hook 
(J19-1315-04) 


M-Type Receptacte Heat Sink 
(E04-0152-05) (FO1-073 1-05) 


a | 
i 


‘ 
i 
: UJ 
TONE BCia.eV 
PAD me 
24P Connector 


S “ent. @.... 2P Connector 
(EO8-2471-05) © Peete ad 


(E08-0203-25) 


-“ “ Phone Jack y: « 
; (E11-0003-15) 
Slide Switch 4P Socket 
(S31-1402-05) {E08-047 1-05) 
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PARTS ALIGNMENT 


VIEWED FROM TOP 


TONE Unit TX-RX Unit Power Module 
(X52-1110-51) (T} (X44-1300-10) 
(X52-1110-62) (W) 


Low Power Adj Protection Adj S-Meter Adj RF-Meter Adj 


VIEWED FROM BOTTOM 


Control Unit 
(X54-1440-10) (K) 
(X54-1440-6 1) (W), (T) 
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PLL Unit 
(X50- 1580-10) (K) 


(X50-1580-61) (W), (T) 


PC BOARD 
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: 2SA1OIS(Y 
: 2SC1959(Y 
2SA496(Y 
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Q25 
Q27 
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:TATOGTAP 
72SC460(B) 
>2SK19 (GR) 
9 -3SK74(L} 
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Q2,3,10~17 
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Qt 
Q4 


~—— 


8, 
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Q6 
Q7 


2SA1015(Y) 
2SC1815(Y) 
2SC1953{Y) 


M57711 


2SC458(B) 
2SC460(B) 


2SC2053 


2SK19(GR) 


3SK74(L) 


2SA496(Y) 
2SC496(Y} 
2SD235(Y) 


> 280456 (B) 


Qt,2 


TONE UNIT (X52-1110-51) T TYPE 


PC BOARD 


@ PLL UNIT (X50-1580-10) 


EXT 
oer POWEP SUPPLY | | 
DC13. 
EXT sp sui 
(4or BN) O;}O 


VRIO1 5K(A) 
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PC BOARD 


@ CONTROL UNIT (X54-1380-00) 
J25-2668-04 


; : : a @% * 
|= le \ eta teee 


y ¢” Toi, 


TC5022BP 
2SA1015(Y) TC4019BP ICiw~3 =: TC4035BP 8 Q1~7 :2SCISI5(Y) 
2SC1815(Y) FS-7806M TC4081P TC4035BP 1C4-6 : TC4019BP Q7 :2SA1015€Y) 
14131211 09 6 161514 131211 09 IC7~9 :TCSO22BP Dt~13,15~22 :|N6O 
1Ct0,11  : TC4081P*3/4 = 23, [1SiS55 
Ss our IC10,11  :TC4081Px1/4 = p26 :WZ-4150 
Shane 4234567 123456786 icta : FS-7806M D2s :TL6-205 
Put D026 :TLR-205 


D27~30 : 5130K 


J25-2664-04 (Switch) 


NOTE: 


PARTS LIST 


Except special types (example: cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Regarding value, refer to the schematic diagram or the PC 
board illustration. Resistors not otherwise detailed are carbon type (1/4 or 


1/8W). 


Order carbon resistors according to the following example: 


A carbon resistor’s part number is RD14BY 2E222J. 
: 1. Type of the carbon resistor 


—C__)- 


RD14BY 


2. Wattage 
1/4W — 2E 
1/8W — 2B 


GENERAL 


yw : New parts 


V30-1030-36 
V04-0046-05 
V11-0270-05 


A01-0734-13 
A01-0735-03 
A20-2334-05 
A20-2339-03 
A20-2340-03 
BO5-0707-04 
B10-0615-04 
B31-0616-05 
B30-0802-05 
B30-0803-05 
B30-0106-05 
B42-1602-04 
B46-0058-00 
B50-2614-00 
B50-2628-00 
B50-2629-00 
E04-0152-05 
E06-0453-05 
E06-0552-05 
E07-0451-05 
EO07-0551-05 
E08-0203-25 


CC45SL2H150D 
CK45F1J103Z 
CK45B1H221K 
CC45SL1H181J5 


SEMICONDUCTOR 


RD t4CY 


fone | ronene, | oesoton | 


CAPACITORS 


Ceramic 


Power module M57711 
Transistor 
Diode 


VO5B 


L34-0821-05 (No care) 5¢3T 


POTENTIOMETER 


VR101 | R19-9403-05 15k2(A) 50k 68) es | 
MISCELLANEOUS 


Case (A) 
Case (B) 
Die casting panel (Front) 
Die casting panel (Front) 
Die casting panel (Front) 
Speaker grill cloth 

Front glass 

Meter 

Plot lamp (white) 

Pilot lamp (Blue) 

Pilot lamp (Small) 
Sticker 

Warranty card 

Operating manual 
Operating manual 
Operating manual 

M type receptacle 

4P metal socket (MIC) 
5P metal socket (MIC) 
4P metal consent 
5P metal consent 
2P connector (Jack) 


Ceramic 15pF +0.5pF 
Ceramic 0.0ipF +80,—20% 
Ceramic 220pF +10% 


+5% 


2SD235 (Y) 


(K) 
(W) 
(T) 


Me 


(K) 
(K) 
(K) 
(W) 
(T) 


(W) (T) 
(K) 
(W) (T) 
(K) 


3. Resistance value 


@@®@ 


Significant figure Multiplier 


Example: 

221 > 2200 

222 > 2.2k2 

223 — 22k 

224 = 220kQ 
225 > 2.2MQ 


E08-0471-05 
E09-0471-05 
EO9-0203-25 
E11-0003-15 
E12-0061-05 
E23-0043-04 
E23-0015-04 
FO1-0731-05 
FO5-4022-05 
F20-0078-05 
F29-0014-05 
GO2-0505-05 
G11-0054-14 
G13-0616-04 
G13-0617-04 
HO1-2590-03 
HO1-2607-03 
H10-2519-02 
H10-2501-03 
H12-0447-04 
H20-1408-03 
H25-0049-03 
H25-0079-04 
H25-0103-04 
J13-0029-05 
J21-2608-03 
J51-0006-15 
J61-0019-05 
K21-0724-04 
K21-0731-03 
K21-0732-03 
K21-0733-03 
K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
S36-2402-05 


4P socket (TONE PAD) 
4P plug (TONE PAD) 
2P connector (Plug) 
Earphone jack 

Phone plug 

Antenna earth lag 
Earth lag 

Heat sink 

Fuse (4A) x 2 

Isulating plate 
Insulating washer 
Fitting spring for knob 
Insulating cushion X 2 
Cushion (A) x 2 
Cushion (B) 

Carton case (Inside) 
Carton case (Inside) 
Cushion 

Styren foam cushion 
Cushion 

Protection cover 

Bag with accessory 
Polytylene bag (MIC) 
Polyetylene bag (Cord) 
Fuse holder 

C type angle 

Snap-lock x 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) 

Knob channel (A) 
Knob channel (B) 
Knob mode 

Knob 
Knob MHz 
Knob push (square) X 2 
Knob push (circle) x 3 
Hex. socket screws X 4 
Slide switch (remote) 
See saw switch (power) 


—+ means 22 x 10? = 2200 (2.2kQ) 


(K) 
(K) 


(K) (W) 
(T) 


(K) 


(W) (T) 


PARTS LIST 


eee 


$40-2409-05 Push switch (M) 
S40-2404-05 Push switch (MR) 
$40-2403-05 Push switch SUB, HI/LOW 


(W) HI/LOW 
T07-0201-05 Speaker (82) - 
T91-0310-05 Microphone (K) 
T91-0302-05 Microphone (W) 
T91-0301-05 Microphone (T) 
W01-0401-04 Wrench (Hex) 
X44-1300-10 TX-RX unit 
X50-1580-10 PLL unit (K) 
X50-1580-61 PLL unit (W) (T) 
X52-1110-62 TONE unit (W) 
X52-1110-51 TONE unit (T) 
X54-1440-10 CONTROL unit (K) 


X54-1440-61 CONTROL unit 


TX-RX Unit (X44-1300-10) 


atmo | ronan, | tutor pa 


CAPACITOR 


CK45F1H103Z Ceramic 0.01iuF +80,—20% 


CK45B1H102K Ceramic 0.001nF +10% 
CS15E1VOR1M Tantalum 0O.1yF 16WV 
CEO4W1A470 Electrolytic 47uF 10WV 
CK45F1H103Z Ceramic 0.01inpF +80,—20% 
CE04W1C100 Electrolytic 10uF 16WV 
CEO4W1E4R7 Electrolytic 4.7 uF 25WV 
CEO04W1A470 Electrolytic 47uyF 10WV 
CEO04W1H010 Electrolytic 1uF 50WV 
CQ92M1H103K Mylar 0.0iuF +10% 
CQ92M1H393 Mylar 0.039uF +10% 
CK45B1H102K Mylar 0.001unF +10% 
CC45UJ1HO20C Ceramic 2pF +0.25pF 
CC45TH1H100D Ceramic 10pF +0.5pF 
CK45B1H221K Ceramic 220pF +10% 
CK45F1H103Z Ceramic 0.01npF +80,—20% 
CC45CH1150J Ceramic 15pF +5% 
CK45F1H103Z Ceramic 0.0inF +80,—20% 
CC45SL1H101J Ceramic 100pF +5% 
CK45F1H103Z Ceramic 0.01uF +80,—20% 
CC45CH1H330J Ceramic 33pF +5% 
CK46F1H103Z Ceramic 0.01inF +80,—20% 
CC45TH1H150J Ceramic 15pF +5% 
CK45F1H103Z Ceramic 0.01inF +80,—20% 
CK45B1H102K Ceramic 100pF +10% 
CEO04W1C100 Electrolytic 110uF 16WV 
CC45CH1HO50C Ceramic 5pF +0.25pF 
CC45TH1HO80D Ceramic 8pF +0.5pF 
CC45CH1HOR5C Ceramic 0.5pF +0.25pF 
CC45TH1H120J Ceramic 12pF +5% 
‘CC45CH1HORSC Ceramic 0.5pF +0.25pF 
CC45TH1H120J Ceramic 12pF +5% 
CC45CH1H270J Ceramic 27pF +5% 
CK45F1H103Z Ceramic 0.0inF +80,—20% 
CK45B1H102K Ceramic 0.001uF +10% 
CK45F1H103Z Ceramic 0.01nF +80,—20% 
CK45B1H102K Ceramic 0.001uF +10% 
CC45CH1HO70D Ceramic 7pF +0.5pF 
CK45F1H103Z Ceramic O.0inF +80,—20% 
CK45B1H102K Ceramic 0.001nF +10% 


CK45F1H103Z Ceramic + 80,—20% 


0.01 uF 


CC45CH1H330J Ceramic 33pF +5% 
CEO4WIA470 Electrolytic 47uF 100WV 
CK45F1H103Z Ceramic 0.01inF +80,—20% 
CE04W1C220 Electrolytic 22uF 16WV 
CC45SL2H150J Ceramic 15pF +5% 
CC45SL2H680J Ceramic 68pF +5% 
CC45SL2H150J Ceramic 15pF +5% 
CC45SL2H270J Ceramic 27pF +5% 
CC45SL2H330J Ceramic 33pF +5% 
CC45SL2H220J Ceramic 22pF +5% 
CK45F1H103Z Ceramic 0.01nF +80,—20% 
CC45CH1HO10C Ceramic 1pF +0.25pF 
CK45B1H102K Ceramic 0.001nF +10% 
CK45F1H103Z Ceramic 0.01uF +80,—20% 
CC45CH1H330J Ceramic 33pF +5% 
CC45RH1HO70D Ceramic 7pF +0.5pF 
CC45LH1H150J Ceramic 15pF +5% 
CC45CH1HO50C Ceramic 5pF +0.25pF 
CC45CH1H220J Ceramic 22pF +5% 
CC45RH1HO70D Ceramic 7pF +0.5pF 
CK45F1H103Z Ceramic 0.01inF +80,—20% 
CK45B1H102K Ceramic 0.001uF +10% 
CM93F2A080D Mica 8pF +0.5pF 
CC45SL1HO10C Ceramic 1pF +0.25pF 
CC45CH1H220J Ceramic 22pF +5% 
CC45CH1HO20C Ceramic 2pF +0.25pF 
CC45CH1H180J Ceramic 18pF +5% 
CK45F1H103Z Ceramic 0.01inpF +80,—20% 
CK45B1H102K Ceramic 0.001uF +10% 
CK45F1H103Z Ceramic 0.01inF +80,—20% 


C91-0405-05 Trough type capacitor 0.001 uF 


CK45B1H221K Ceramic 220pF +10% 
CQ92M1H223K Mylar 0.022uF +10% 
CK45F1H103Z Ceramic 0.01nF +80,—20% 
CK45B1H471K Ceramic 470pF +10% 
CC45SL1H151J5 Ceramic 150pF +5% 
CC45CH1H150J5 Ceramic 15pF +5% 
CQ92M1H223K Mylar 0.022uF +10% 


CK45B1H471K Ceramic 470pF +10% 
CQ92M1H103K Mylar O0.01npF +10% 
CK45B1H471K Ceramic 470pF +10% 
C104,108 COQ92M1H223K Mylar 0.022uF +10% 
CK45B1H471K Ceramic 470pF +10% 
CK45F1H103Z Ceramic 0.01nF +80,—20% 
CQ92M1H153K Mylar 0.015uF +10% 
CC45CH1H470J Ceramic 47pF +5% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H472K Mylar 0.0047uF +10% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H102K Mylar 0.001uF +10% 
CQ92M1H473K Mylar 0.047uF +10% 
CQ92M1H223K Mylar 0.022uF +10% 
CQ92M1H102K Mylar 0.001uF +10% 
CQ92M1H222K Mylar 0.0022uF +10% 
CQ92M1H393K Mylar 0.039uF +10% 
CQ92M1H222K Mylar 0.0022uF +10% 
CQ92M1H103K Mylar 0.01uF +10% 
CS15E1VOR1M Tantalum 0.1yF 16WV 
CQ92M1H333K Mylar 0.033uF +10% 
CQ92M1H222K Mylar 0.0022uF +10% 
CS15E1C4R7M Tantalum 4.7uF 16WV 
CEO4W1H3R3 Electrolytic 3.3uF § 5OWV 


CK45F1H103Z Ceramic 0.0inF +80,—20% 


PARTS LIST 


id os eae neaeaiarnaas aa od 


3 CK45F1H103Z Ceramic 0O.01pF +80,—20% 
CEO4W1C220 Electrolytic 22uF 16WV 
CK451H103Z Ceramic O.01pF +80,—20% 
CEO04W1C100 Electrolytic 10uF 16WV 
CEO4W1A470 Electrolytic 47uF 10WV 


CK45F1H103Z Ceramic O0.01inF +80,—20% 
CE04W1C220 Electrolytic 22uF 16WV 
CK45F1H103Z Ceramic 0.01inF +80,—20% 
CEO04W1C220 Electrolytic 22uF 16WV 


C91-0405-05 
CK45F1H103Z 
CC45SL1H330J 
CK45F1H103Z 
CEO4W1C1010 
CC45CH1HO50C 


Trough type capacitor 0.001 uF 
Ceramic 0.01iuF +80,—20% 
Ceramic 33pF +5% 
Ceramic O.0ipF +80,—20% 
Electrolytic 100uF 16WV 
Ceramic 5pF +0.25pF 


CC45TH1HO20C Ceramic +0.25pF 


RESISTOR 
ae | RS14GB3D3R3J Resistor (Metal [ Resistor (Metal Film)3.30 3.32 


Fel iessinenlele eae 


V03-0039-05 TA7061AP 
V03-0079-05 ae 2SC460 (B) 
V09-0012-05 FET 2SK19 (GR) 
V09-1002-56 FET 3SK74 (L) 
V03-2053-06 Transistor 2SC2053 
V09-1002-56 FET 33K74 (L) 
V03-0079-05 Transistor 2SC460 (B) 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-0336-05 Transistor 2SC496 (Y) 
V01-1015-06 Transistor 2SA1015 (Y) 
V03-1959-06 Transistor 2SC1959 (Y) 
V03-1815-06 Transistor 2SC1815 (Y) 
V01-0113-05 Transistor 2SA496 (Y) 


V11-0317-05 
V11-0076-05 
V11-5260-16 
V11-0414-05 
V11-0051-05 
V11-0076-05 
V11-0051-05 
V11-0076-05 
V11-1262-06 
V11-4163-56 
V11-0076-05 
V11-0247-05 
V11-0076-05 
V11-0243-05 
V11-0076-05 


Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Varistor 
Zener diode 
Diode 
Zener diode 
Diode 
Zener diode 
Diode 


1S2208 
1S1555 
MI402 
1S2588 
1N60 
1S1555 
1N60 
1S1555 
1$1212 
XZ-088 
1S555 
WZ-100 
1$1555 
WZ-061 
1$1555 


POTENTIOMETER 
R12-1404-05 Potentiometer P6-S3NA 4.7kQ 
VR3 R12-0406-05 Potentiometer P6-S3NA 4702 


L40-1021-03 
L40-1545-06 
L77-0710-05 
L33-06 15-05 
L30-0005-05 
L31-0313-05 
L40-3391-03 
L40-1021-03 
L31-0344-05 
L31-0180-05 
L31-0267-05 
L34-0672-05 
L40-1021-03 
L34-0814-05 
L34-0452-05 
L40-1001-03 
L33-0074-05 
L34-0813-05 
L34-0819-05 
L34-0816-05 
L34-0815-05 
L34-0814-05 
L34-0817-05 
L39-0052-05 
L33-0002-05 
L34-0818-05 
L33-0025-05 
L34-0694-05 
L34-0812-012 
L79-0451-05 
L34-0812-05 
L34-0683-05 
L30-0289-05 
L71-0201-05 
L30-0289-05 
L72-0014-05 
L77-0327-05 
L40-1021-03 
L72-0309-05 
L30-0504-05 
L30-0503-05 
L79-0442-05 
L40-6825-04 
L40-1021-03 


CQ92M1H103K Mylar 0.01npF +10% R12-1404-05 Potentiometer P6-S3NA 4.7k2 
CO92M1H332K Mylar 0.0033uF +10% R12-0406-05 Potentiometer P6-S3NA 4700 
CO92M1H273K Mylar 0.027uF +10% R12-5403-05 Potentiometer P6-S3NA 100k 
CEO4W1HO10 Electrolytic 1uF 50WV R12-4404-05 Potentiometer P6-S3NA 68kQ 
CE04W1C100 Electrolytic 10uF 16WV R12-1404-05 Potentiometer P6-S3NA 4.7kQ2 
CEO04W1A470 Electrolytic 47uF 10WV R12-0406-05 Potentiometer P6-S3NA 4700 
CEO4W1C100 Electrolytic 10uF 16WV TRIMMER 

CEO4W1A101 Electrolytic 100uF 10WV 


Ferri inductor 
Ferri inductor 


Choke coil 


Tuning coil 
Tuning coil 
Helical block 
Tuning coil 
Tuning coil 
IFT 


Crystal quartz 


TC1 C05-0062-05 Ceramic trimmer 6pF ECV1ZW6P 
TC2 CO5-0013-15 Ceramic trimmer 20pF ECV1ZW20P 


COIL/INDUCTOR/CRYSTALQUARTZ 


ImH 
150mH 
(10.7 MHz) 
15H 


Ferri inductor 3.3uH 
Ferri inductor 1 mH 
Tuning coil 

Tuning coil 

Tuning coil 

Tuning coil 

Ferri inductor 1mH 
VHF coil 404T 
VHF coil 3@6T 
Ferri inductor 10uH 
Choke coil 0.3unH 
VHF coil 463T 
VHF coil 5¢67T 
VHF coil 5¢2T 
VHF coil 50¢1T 
VHF coil 44T 
VHF coil 563T 
Inspecting coil 
Choke coil 1uH 
VHF coil 5¢4T 
Choke coil 1uH 


Monolitic filter 1OF15A 

IFT 

Ceramic filter SFE-10.7 MA5 
Crystal quartz (10.245 MHz) 
Ferriinductor 1 mH 
Ceramic filter CFT-455FZ 
IFT 

IFT 

Ceramic discri 455-D 
Ferriinductor 6.8 mH 

Ferri inductor 1 mH 


MISCELLANEOUS 


E23-0046-04 Terminal (square) x 16 
E23-0401-05 Terminal (circle) 


PLL Unit (X50-1580-10) 


CK451H103Z 
CJ45B1H102K 
CC45CH1H100D 
CC45CH1H270J 
CC45UJ1H180J5 
CK45F1H103Z 
CEO04W1A470 
CC45LH1HO50C 
CEO4W1A470 
CK45F1H103Z 
CEO4W1C1010 
CK45F1H103Z 
CC45CH1H330J 
CC45CH1HO50C 
CEO04W1H010 
CK45F1H103Z 
CC45CH1H100D 
CK45F1H103Z 
CC45CH1HO50C 
CK45F1H103Z 
CS15E1C4R7M 
CS15E1A100M 
CC45CH1HOS50C 
CC45CH1H270J5 
CC45CH1H220J 
CK45F1H103Z 
CEO4W1E4R7 
C90-0246-05 
CEO4W1C100 
CK45F1H103Z 
CC45SL1H101J5 
CK45F1H103Z 
CC46CH1H220J5 
CEO4W1A470 
CK45F1H103Z 
CQ92M1H332K 
CQ92M1H103K 
CQ92M1H472K 
CEO4W1HO010 
CQ92M1H332K 
CE04W1A1010 
CQ92M1H102K 
CK453B1H331K 
CQ92M1H472K 
CEO4W1C1010 
CEO4W1C100 
CE04W1A330 
CQ92M1H303K 
CEO04W1A330 
CEO4W1A1010 
CQ92M1H104K 
CE04W1C4710 
CEO4W1A470 
CC45CH1HO70D 
CC45CH1H150J 
CC45CH1HO30C 
CK45F1H103Z 
CEO4W1C100 
CK45B1H102K 
CC45CH1HO30C 
CC45UJ2HO20C 
CC45CH1HO80D 


16 


CAPACITOR 


Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Tantalum 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 


Ceramic 
Electrolytic 
Ceramic 
Mylar 
Mylar 
Mylar 
Electrolytic 
Mylar 
Electrolytic 
Mylar 
Ceramic 
Mylar 
Electrolytic 


Electrolytic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


PARTS LIST 


Eee Re- 


0.01uF +80,—20% 
0.001uF +10% 

10pF —- + 0.5pF 
27pF =: 0.5% 


18pF +5% 
0.01unF +80,—20% 
47 uF 10WV 

5pF +0.25pF 
47uF 10WV 
0.0inF +80,—20% 
100uF 16WV 
0.01nF +80,—20% 
33pF +5% 

5pF +0.25pF 
1yF 50WV 
0.01nF +80,—20% 
10pF +0.5pF 
0.0inF +80,—20% 
5pF +0.25pF 
0.01nF +80,—20% 


4.7 uF 16WV 
10uF 1OWV 


5pF +0.25pF 
27pF +0.5% 
22pF +5% 
0.01nF +80,—20% 
4.7 uF 25WV 
0.01nF +10% 

10uF 16WV 
0.0iunF +80,—20% 
100pF +5% 
0.0iuF +80,—20% 
22pF +5% 

47 uF 10WV 
0.01nF +80,—20% 
0.0033uF +10% 
0.01pF +10% 
0.0047uF +10% 

1yF 50WV 
0.0033uF +10% 
100uF 1O0WV 
0.001uF +10% 
330pF +10% 
0.0047uF +10% 
100uF 16WV 


10yuF 16WV 
33 uF 10WV 
0.039uF +10% 
33 uF 1OWV 


100uF 10WV 

0.1 uF +10% 
470uF 16WV 

47 uF 1OWV 

7pF +0.5pF 
15pF +5% 

3pF +0.25pF 
0.01unF +80,—20% 


10uF 16WV 
0.001uF +10% 
3pF +0.25pF 
1pF +0.25pF 
8pF +0. 5pF 


bs i 
CQ92M1H103K Mylar ee +10% 
CC45UJ1HO60D Ceramic +0.5pF 


SEMICONDUCTOR 


Qi~ V03-1815-06 Transistor 2SC1815 (Y) 


V03-0079-05 
V03-1815-06 
V03-1959-06 
V01-0113-05 
V09-1002-56 
V03-1815-06 
V30-1030-46 
V03-1815-06 
V03-0272-05 
V03-1815-06 
V30-0087-05 
V03-1923-06 
V03-1815-06 
V03-2240-06 
V30-0208-05 
V09-0060-05 
VO9-1001-16 
V03-1923-06 


V11-0414-05 
V11-4161-36 
V11-0076-05 
V11-0374-05 
V11-4161-16 
V11-0414-05 
V11-4161-56 
V11-0317-05 


L34-0437-05 
L77-0832-05 
L77-0833-05 
L77-0834-05 
L77-0835-05 
L77-0836-05 
L40-1511-03 
L33-0605-05 
L32-0002-05 
L34-0683-05 
L34-0820-05 
L34-0683-05 
L77-0720-05 
L40-2201-03 
L40-1091-03 
L15-0016-05 
L40-1021-03 
L40-3391-03 
L32-0618-05 


E23-0046-04 
E23-0401-05 


MISCELLANEOUS 


Transistor 2SC460 (B) 
Transistor 2SC1815 (Y) 
Transistor 2SC1959 (Y) 
Transistor 2SA496 (Y) 
FET 3SK74 (L) 
Transistor 2SC1815 (Y) 
IC SM5111A 
Transistor 2SC1815 (Y) 
Transistor 2SC1345 (E) 
Transistor 2SC1815 (Y) 
IC TA7O60P 
Transistor 2SC1923 (0) 
Transistor 2SC1815 (Y) 
Transistor 2SC2240 (GR) 
IC AN315 

FET 2SK30A (GR) 
FET 2SK19 (GR) (T) 
Transistor 2SC1972 (O) 


Diode 1S2588 


Diode 1SV53A 
Diode 1S1555 
Diode 1SS16 
Zener diode XZ-061 
Diode 1S2588 
Zener diode W2Z-040 


Diode 1S2208 


POTENTIOMETER 
VR1i~ R12-5403-05 Potentiometer 100k2 
VR6, : R12-1403-05 Potentiometer 1kQ 
TRIMMER 
C05-0062-05 Ceramic trimmer 6P 
COIL/INDUCTOR 


Choke coil 
Crystal quartz 43,7667 MHz 
Crystal Quartz 44,4333 MHz 
Crystal Quartz 43,5667 MHz 
Crystal Quartz 44,2333 MHz 
Crystal Quartz 44,6333 MHz 
Ferri-inductor 150uH 

Choke coil 0.47yH 

Oscillator coil 

Tuning coil 

Tuning coil 

Tuning coil 

Crystal Quartz 10,240 MHz 
Ferri-inductor 22uH 
Ferri-inductor 14H 

Choke coil (Low frequency) 
Ferri-inductor 1mH 
Ferri-inductor 3.3uH 
Oscillator coil 


Terminal x 8 (square) 
Terminal X 2 (circle) 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


[rave | rome, | oumien fain 
CAPACITOR 


C1 CE04W1C4700 Electrolytic 47uF 16WV 

CZ CEO4W1A470 Electrolytic 47uF 10WV 

R1,2 R90-0514-05 Resistor block 10k x 7 

R3~5 R90-0516-05 Resistor network 

R6 R90-0515-05 Resistor block 10k x 4 

Q1~6 | VO3-1815-06 Transistor 2SC1815 (Y) 

Q7 V01-1015-06 Transistor 2SC1015 (Y) 

1C1~3 | V30-1006-46 . IC TC4035BP 

\C4~6 | V30-0232-26 IC TC4019BP 

IC7~9 | V30-0232-76 Ic TC5022BP 

1C10,11 | V30-1006-36 IC TC4081BP 

1C12 V30-1025-26 IC FS7806M 

D1~22 | V11-0051-05 Diode 1N60 

D23 V11-0076-05 Diode 181555 

D24 V11-0307-05 Zenner diode W2Z-150 

D25 V11-3162-86 LED TLG205 v 

D26 V11-3162-96 LED TLR205 a 

D27~30| V11-4161-66 LED 513 OK wv 
$29-1406-05 Rotary switch (1 MHz) K_ | seise 
$29-1408-05 Rotary switch (1 MHz) Wi x 
$29-1405-05 Rotary switch (1000 kHz, 10 kHz) w 
$40-2405-05 Push switch (Ok, 5k) 


> 


$29-4402-05 Slide rotary (for shift) 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


et Re- 
fran] ramen. | oeemton | 


CD45B1H102K Ceramic 1000pF +10% 
CE04W1C2200 Electrolytic 22uF 16WV 
C91-0433-05 Layer-built O.0O39uF +5% 
CE04W1C2200 Electrolytic 22yF 16WV 
CEO04W1H010 Electrolytic 1yF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15yF +10% 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum 15yuF +10% (T) 
RD14CB2EOOOJ Carbon 0002 


But 


R92-06 16-05 Metal film 10k +1% 1/W 
R92-0617-05 Metal film 7.5kQ +1% 1/W 
RN14BK2E4703F | Metalfilm 470k +1% 1/W 


RD14CB2E102J Carbon 15kQ 
SEMICONDUCTOR 


Transistor 2SC458 (B) 
Diode 1$1555 
Diode 181555 


POTENTIOMETER 


(W) 
VR1 R12-2405-05 w 
VR2 R12-4403-05 (T) x 
MISCELLANEOUS 


(T) 


Semi-fixed resistor 5kQ 
Semi-fixed resistor 50k 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


5-pin plug (T91-0310-O05) (K)..................0.. 1 piece 

4-pin plug (T91-0301-05) (T) 

4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 1 piece 
3. Mounting parts 

Hex. socket screws (N99-0304-04)............ 4 pieces 

Screws, 6 mm diameter (NO9-0008-04)..... 4 pieces 

Plain washers, 6 mm diametr 

IN Tt OBO-A6) ..cmvctete nie. eke las vanes 4 pieces 
Spring washers, 6 mm diameter 
1h Sas) te Pree nan 25 eee ie ewes Lee 4 pieces 

Nuts, 6 mm diameter (N14-O009-04) ........ 4 pieces 
A ronapsock (15 1)-D006~1 Sb itv vans. 2855- 00st 2 pieces 
A NG AR Os EN A re IRE icp cacsiatecavers sod et SE 1 sheet 
6. Spare fuse, 4A (FO5-1031-05)................... 1 piece 
7. DC power cord with plug and fuse............. 1 piece 
8. Miniature plug for external speaker 

(E12-0001-05) and touch tone pad 

SO SE ee ES oo egal ae tela a ae 2 pieces 

(EO9-047 1-05) 
9. Operating manual (B50-2614-00) (K) .......... 1 copy 


(B50-2628-00) (W) 
(B50-2629-00) (T) 


Operating Manual 
B50-2614-00 (K) 
B50-2628-00 (W) 
B50-2629-00 (T) 


= 


Styrene Foam Cushion 

(H10-2501-03) 
C-Type Angle 
(J21-2608-03) 


Polyethylene Bag (B) 
(H25-0079-04) 


Polyethylene 
Bag (A) (Cord) 
(H25-0103-03) 


Cushion 
(H10-2519-02) 
Carton Case Inside 
(HO1-2590-03 (K.W) 
(HO1-2607-03) (T) 


Polyethylene Bag with Accessories 
(H25-0049-03) 


Fig. 9 Packing 
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Removing the case 


(1) Remove the bind screws @) ~ @. 


EXPLODED VIEW 


Il. Removing the panel 
(1) Remove the knobs. 
(2) Remove the screws @ ~ © 


(2) Remove the upper and 2 lower cases. 
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Mounting Bracket for Switch 
(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch M 


(S40-2409-05) p<, ( 
Co Wem 
Push Switch 
Boy 


(S40-2403-05) 1 each 2 


(S36-2402-05) 


A 
a) * Bind screw 3 x 4 °@ 
N35-3004-45 


Fig. 10 Removing the Panel and Case 


Die Casting Panel Bush (Double) 
(A20-2334-05) (K) (J42-0408-04) 
(A20-2339-05) (W) 

Knob (Bush) 


(A20-2340-05) (T) 
(J42-0409-04) 3 each 


Potentiometer 


Small Pilot Lamp 


(B30-0106-05) R19-9403-05 IN) 
5P Metal Socket (K) 
5 (E06-0552-05) 
Sr 4P Metal Socket (W), (T) 
bu 5 (E06-0453-05) 
e Masking Sheet 2) 
ci (F15-0623-04) - 
S-Meter Disassembly of Front Panel 
(B31-0616-05) 


Meter Stopper Poetntiometer 


(J21-2603-04) 1 each 


Fig. 11 Disassembly of Front Panel 


TROUBLESHOOTING 


1. PLL CIRCUIT 


Check Voltage on TP8 


. Q21, Q22 Defective 
Impossible to lock D25 Defective 


SYN 


Operation defective 


rotary switch is Stopped , 
stopped between or perpen switch 
contacts. malfunction. 
Normal 
Inoperative on only one’s Check jocal oeciflactr NG Quartz unit (L6~L10) 
band d or Q1~Q3 defective. 
OK 
NG 


Check MIX output. VCO does not oscillate Q27~29 defective. 


NG L18, C59, C60 and 


Check TA7O6OP input. Rat Aadactive’ 


NG Q19 TA7O60P 


Check SM5111A input. defective. 


(However, locking is 


impossible.) No 10.240 MHz L17 10.240 MHz, Q15 
oscillation. SM5111A defective. 


D26 adjustment 


Poor VCO adjustment. fare A B56! 


_ 
o 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmission output, Lit 1. Check rotary switch is stopped between contact. 
abnormal power. 2. See troubleshooting for the PLL circuit. 
a 


Unit 
1. Rx-Tx unit power supply circuit is defective 
ON AIR lamp a (check T9 terminal). 
2. Check Q29~31 in Tx-Rx unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 


Much 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 


Little or no deflection : 
Meter malfunction. 


No voltage 
Voltage level of level . Check TP1 level of Tx-Rx unit. 
TP2 and Q101 in the Check power supply volitagé. 
Tx-Rx unit. Check output level of PLL unit. 
Normal 
About 2.1W . Check whether meter lighting lamp is lit green. 
. Confirm LOW-HI switch. 
Almost no power . Antenna changeover diode (check D1 and D2). 


. Check Q101, FIB, DRB terminal voltage in Rx-Tx 
unit. 


Power 
No LOW POWER oe rcbioai presess VRQ adjustment deviation in Tx-Rx unit. 
= Fesaht Adjustment deviation in driver and predriver stages. 


Power not present i 
See “No transmission output’. 


Microphone defective or poor plug contact. 
IC or CR defective in MIC amplifier. 

Poor contact around VR1, VR2 in TX-Rx unit. 
Power supply defective in modulator circuit 
(check power supply.) 


No sound 


Insufficient or no 
modulation. 


Monitored sound dudlity. 


oy 


VR1, VR2 adjustment deviation in Tx-Rx unit. 
Microphone defective. 

Check whether power is present. 

Check Q1 voltage in Tx-Rx unit. 


Insufficient sound 


~ 
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TROUBLESHOOTING/ADJUSTING 


3. RECEIVER SECTION 


No reception or sensitivity 
reduced. 


Lit . Check rotary switch is stopped between contact. 


a nme _ See “PLL Circuit” in SYNTH setting. 


Unlit, but transmitter is normal. 


1. Adjust RF 1st MIX circuit. 
Little or no 2. Adjust helical circuit. 
; : 3. Check adjustment deviation in 1st IF circuit. 
sae or no S meter erate hidatection oe 4. Check 10.245 MHz oscillation. 
eflection. 5. Adjust 2nd IF circuit. 
6. Check adjustment deviation in VR7. 
7. Check S meter malfunction. 
8. D7 and D8 defective. 
Little or no 
: . _ noise 
Little or no noise. . Check ceramic discriminator. 
. Check TR and IC in AF. 
. Check speaker. 
. Check EXT, SP jack. 
No squelch function. . Check squelch circuit operation. 
Normal 
. Check TR, IC in AF circuit. 
ar . Check ceramic discriminator circuit. 
; . Check speaker. 
. Check for frequency deviation. 
Normal 


. Check adjustment deviation in RF, IF coils and 
helical circuit during low-sensitivity operation. 

. Check whether oscillation frequencies of SYNTH, 
AUX, etc. deviate. 


ADJUSTMENT 


TEST EQUIPMENT REQUIRED 


7. Linear Detector 


8. AG 
1. DC Power Supply Frequency range: 300 Hz~5 kHz 
Voltage: Variable from 9 to 16 V. Output: Oe mV 1 
Current: 4 A min. 
9. AF Valve Voltmeter 
2. DC Voltmeter Measuring frequency: 50 Hz 10 kHz 
Voltage range: 10 V~16 V (min.) Input impedance: 1 MQ min. 


Input inpedance: 


. RF Valve Voltmeter 
Voltage range: 
Measuring frequency: 
Input impedance: 


200 MHz min. 


. Frequency Counter 


Sufficient (1MQ/VDC) 


F.S. 10 mV~300 V 


1 MQ min., 3 pF max. 


Voltage range: 


. SSG 


Output frequency: 


Modulation: 


F.S. 3 mV~30 V 


Capable of covering 144 MHz 
~148 MHz 

Frequency modulation is 
possible. 


Measuring frequency: 150 MHz min. 11. Sweep Generator 

Min. input sensitivity: about 50 mV Frequency range: Capable of covering 144 MHz 
. Oscilloscope: ~148 MHz 

With horizontal input terminal and high sensitivity, 12. Dummy 

Measuring frequency: 3 MHz min. 82 5W (approx.) 
- Power Meter 13. Directional Coupler 

Measuring frequency: 150 MHz min. 

Impedance: 500 14. Detector 

Measuring range: 20W, 3W 
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ADJUSTMENT 


1. Adjustment of PLL circuit 


Measuring point Adjusting point 
Reference 
t en Terminal Method 
nstruments) 


Remarks 


1. Voltage 1) POWER SW: ON 
check HI/LOW SW: HI 4 Confirm 
and ad- MR SW: OFF PLL T9 (J1) 8.9V~10.2V 
justment MODE SW: S 
MHz SW: 6 
100 kHz SW: O DC V.M iy Carine 
10 kHz SW: O TX.RX | T9 8.9V~10.2V 
SUBTONE SW: O 
5Hz SW: O 
SEND/REC. SW: SEND Approx. 12V 
OS an 
OV 


2) SEND/REC. SW: REC. | DC V.M | TX.RX 7.7V~8.3V Confirm 
3) Same as above. DC V.M 


1) 100 kHz SW: O TP1 Turn the L13 core counter | 0.46V 
10 kHz SW: O RF V.M } PLL 
TP7 


clockwise (180°) from the 
L14 MAX 1.4V 
L16 
2) MHz SW: 4 DGW..V.Mii Put , 


oscillation start point. 
7008V 
3) MHz SW: 7 


| 
uv 
W 
F 
Cc 
rc 
A 
ee] 
~ 
| 
I+ 
°o 
nN 
< 


PLL 


c 
=a 
Ww 


= 
uv 
a 
uv 
id 


vi 


DC V.M} PLL TPS 


100 kHz SW: 9 Less than 5.5V Confirm 
10 kHz SW: 9 

4) Same as above PLL 10.24000 Hz +100 Hz 

5) MHz SW: 4 


100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: 5 kHz 


7) MHz SW: 5 


When a frequency counter 
is connected to the TP6 of 
the PLL unit, the 10.24 MHz 
signal is devited because 
of the impedance, so the 
counter should be cali- 
brated using the following 
procedure. 
MHz SW: 4 

100 kHz SW: O 
10 kHz SW: O 

1 
MHz SW: 5 


L1 


133.3050 MHz +100 Hz 


135.3050 MHz 


15,7050 MHz 
136 8050 MHz 


With the MHz SW set to 
“4” and “5” check that 
TP4 PCE TCa the signal on the TP6 is 
10.24 MHz at each position 
when the TC1 is adjusted 
so that the signal of 
100 Hz order on the TP4 
remains unchanged. 
MODE SW: S 


133.3000 MHz +100 Hz 
SEND/REC. SW: REC 


pu tps | PLL "100 He 


Frequency | PLL TP4 PLE 


Counter 


+ 
vu 
a 


L3 
4 
5 


Calibration 
of counter 
at 10.24 
MHz 


Frequency 
Counter 


i. SRE toe 
rm 
cr 


10) MHz SW: 4 
5 kHz SW: O 


12) MHz SW: 5 
133.7000 MHz +100 Hz 


MODE SW: © 
135.7000 MHz +100 Hz 


SEND/REC. SW: SEND 
a 


13) MHz SW: 7 


14) MODE SW: @ 

Recheck the frequencies 
in Item (5) through (9). If 
they are devited, readjust 
L1 through L5. 
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ADJUSTMENT 


Reference Remarks 
(Measure 7 
Terminal 
nstruments 


15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 Confirm 
MODE SW: S PLL TP4 
SEND/REC. SW: REC. 
16) MHz SW: 7 137.2900 MHz : 
pate 4 | 
17) MHz SW: 5 
MODE SW: © 134.6900 MHz+100 Hz Confirm 
SEND/REC. SW: SEND 
19) MHz SW: 4 132.7000 MHz+100 Hz 
100 kHz SW: 0 Confirm 
10 kHz SW: 0 


Frequency | PLL | TPA 
f Confirm 
SEND/REC. SW: REC. 
23) MHz SW:.6 135.9000 MHz+ 100 Hz 
aS A co 
24) MHz SW: 7 136.3000 MHz+100 Hz 
25) MHz SW: 4 133.3000 MHz+ 100 Hz 
SEND/REC. SW: SEND Confirm 
& REC. 
26) MHz SW: 5 134.3000 MHz+100 Hz 
SEND/REC. SW: SEND 
& REC. 


27) MHz SW: 4+5-637-4 The frequency should 
MODE SW: S become higher than 
SEND/REC. SW: REC. 133.3000 MHz in 1 MHz 
steps and should re- Confirm 
turn to the original 
frequency at the “4” 
position. 
The frequency should 
become higher than 
133.3000 MHz in 100 
kHz steps and should Confirm 
return to the original 
frequency at the “0” 
position. 
The frequency should 
become higher than 
133.3000 MHz in 10 kHz 
steps and should re- Confirm 
turn to the original 
frequency at the “‘O” 
position. 


28) 100 kHz SW: 031 


29) 10 kHzSW: 031-3 


30) MHz SW: 6 
SEND/REC. SW: SEND RF V.M } PLL TP4 PLL L15 MAX 
3. Paint lock} 1) L1.L2.L3.L4.L5. 
L13 
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ADJUSTMENT 


2. Adjustment of TX section 


Measuring point Adjusting point 
f 
(Measure : Reference 
t Terminal 
nstruments) 
VR8: Full counter 


clockwise (FCCW) ] 


1) Ready for UNLOCK RF. V.M|TX.RX| TP1 TX.RX | L5,L6 
MHz 1 


2) Same as above TX.RX TX.RX 10.7000 MHz 


SVCE 1) Ready for UNLOCK 
MHz SW: 45-637}; DC V.M RX} TP3 
MAX 
TX.RX | L9. 10 | Repeat the same pro- 
L11 cedure two or three 
VR3 times. 


4. B.P.F 1) MHz SW: 6 
DRIVE 
RF V.M | TX.RX 
2) MHz SW: 7 
100 kHz SW: 9 Repeat the same _ pro- 
10 kHz SW: 9 RF V.M]| TX.RX| TP2 TX.RX}| L12,13] cedure two or three 
times. 
3) MHz SW: 4 
100 kHz SW: 0 RF V.M.| TX.RX} RFI TX.RX} L13 MAX 
10 kHz SW: 0 
5. POWER} 1) POWER SW: OFF 
Power module lead: 
Soldering a RFT 
terminal. 
2) MHz SW: 6 
100 kHz SW: 0 
10 kHz SW: O POWER TX.RX| TC2 MAX ie 
POWER SW: ON METER 
POWER. M 
make adjustment accord- 
ing to the procedure in 


1. SET 1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 4 
100 kHz SW: 0 
10 kHz SW: 0 


5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SW: SEND 
TC 1: Centered 

TC 2: Centered 


Check voltage goes 
down step by step 


x 


Adjust the setting rangé 
of RF voltmeter fo 
peak value. 


Use to RF prove 
100: 1 


Adjust for 12W (if the 
power is less than 12 W 


3) Same as above 


rear ANT. TX.RX} L19 Less than 3.0A 
DCA.M panel 
Item (4) below. : 


4) Same as above POWER.M TX.RX| TC2 Adjust L19 to increase 
DC A.M to capacity. 


5) MHz SW: 4 POWER.M More than 10 W Confirm 
DCA.M 

6) MHz SW: 7 POWER.M ! More than 10 W : 
Confirm 
100 kHz SW: 9 DCA.M Less than3 A 
10 kHz SW: 9 
L21 
‘lied 


y aa 


lamp changes from 
to green. 
FS a 


Adjust L22 so that meter 
indicates “8” on the scale 


6. RF 1) MHz SW: 6 
METER 100 kHz SW: 0 RF METER} front 
10 kHz SW: O panel 
TX.RX unit VR6: Center 


2) Same as above RF METER 
7. LOW 1) HI/LOW SW: LOW POWER.M 
POWER panel 
2) MHz SW: 4 POWER.M 
3) MHz SW: 7 POWER.M | rear 
panel 


0.8W~1.5W 


0.8BW~ 1.5W 
Power check output 


100 kHz SW: 9 
10 kHz SW: 9 
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ADJUSTMENT 


(Measure ; 
t Terminal 
instruments 
8. Output at 


the 11.5V | 2) MHz SW: 6 
(power 10 kHz SW: O POWER rear ANT. Confirm 
supply) 100 kHz SW: O METER panel com | 
| 3)MHzSW:4 | Check poweroutput_ | Confirm 
6) MHz SW: 7 More than 6.0W 
100 kHz SW: 9 Confirm 
10 kHz SW: 9 
Frequency} rear ANT 
Counter panel Mcouplj TX.RX | TC1 146.000 MHz +200 Hz 
ing 
DC A.M front TX.RX | VR8 |e 
panel Check that the power is 
decrease when the po- 
wer meter is disconnec- 
ted. 
earre | Approx.1.2A | 


2) Disconnect the Power 
to the ANTENNA 
TX.RX unit VRB: 

near centered 


Dane Content 2st | 


4) MHz SW: 7 
100 kHz SW: 9 DC A.M Approx. 1.2A Approx. 1.2A Confirm 
10 kHz SW: 9 
5) Connect the power POWER.M|_ rear 
meter to the Banal ANT. 
ANTENNA. 


11. Deviation} 1) MHz SW: 6 
100 kHz SW: O isneae j 
10 kHz SW: O Petactor TX.RX| VR2 
AG OUTPUT: 30 mV/ 
1 kHz 


2) AG OUTPUT: 3 mV/ Linear 
1 kHz Detector TX.RX | VR1 3.5 kHz 
SUB 


12. SUBTONE} 1) MIC Terminal: OPEN 1) Check that output 
SEND/REC. SW: SEND waveform from the 
AG OUTPUT: 300 mV/ Linear Detector 
1 kHz 2) Confirm that TV 
SUBTONE SW: ON Terminal Voltage is 
‘ approx. 10V 
13. Abnormal 
Very the power voltage 
from 11.5 to 16 V for 
each item to check for 
abnormal oscillation 


Oscillat- | 2) HI/LOW SW: LOW 
144.400 MHz 


Linear 
Detector 


ion 3) MHz SW: 4 Linear 
4) HI/LOW SW: HI Detector 


5) MHz SW: 7 
100 kHz SW: 9 

10 kHz SW: 9 

1) MHz SW: 5 

100 kHz SW: O 

10 kHz SW: O 

5 kHz SW: O 

HI/LOW SW: HI 

DC terminal: 13.8V 

MODE SW: © 

SEND/REC. SW: SEND 

MR SW: OFF 


Se an 
panel 145.000 MHz Confirm 

3) MHz SW: 7 F.Count | rear | ANT. = 
4) MODE SW: @ F.Count rear ANT. 
SS ie (aa 


5) MODE SW: S 
M SW (NON-LOCK): Confirm 
ON 
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ADJUSTMENT 


| Measuring point point Adjusting point 
Reference Remarks 


BR eels 
Terminal 
Rociasaon pi 
6) MHz SW: 4 F.Count rear 
MODE SW: M (green) panel 


7) MODE SW: S F.Count rear ANT. 
panel 


8) MR SW: ON F.Count rear 
panel 
pcs gee 


3. Adjustment of Receiver section 


147.000 MHz 
Check that indication Confirm 


147.000 MHz 
Check that indication Confirm 
“7,000”. 


| Measuring point | point 


| Adjusting point | point 
Reference Remarks 
(Measure 
Terminal 
instruments) 


1. SETTING | 1) POWER SW: ON 
Hi/LOW SW: LOW 
MR SW: OFF 
MODE SW: S 
MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 5 
5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: ON 
SEND/REC. SW: REC. 
SQUELCH VR: MIN 
EXT SP (terminal): 
AF V.M (8Q) 
Oscilloscope 
2. Herical 1) ANT terminal: Oscillo- TX.RX | TPS TX.RX 
scope 
(Detector) 


block SWEEP 
=: 


Oscilloscope VERT.GAIN: 
S METER “rt TX.RX|] L34,35 


gain and for a waveform 
as shown at right. 


Adjust L29 and L30 for 
a maximum waveform. 
Adjust L31, L32 (a.b.c) 
and L33 for a proper 
bandwidth and optimum 
waveform. 


Adjust L29 and L30 
the waveform is 
distroted as shown 


3. IF GAIN 1) REMOTE SW: OFF 
ANT UNIT: SSG 
(DEV.: 5 kHz. MOD.: 

1 KHz 

SSG OUTPUT: 

Approx. 10 dB 

AF VR: 0.63 V/8Q 


2) SSG OUTPUT: 5~ 10 dB 


Adjust SSG for correct 
frequency and set it to 
optimum waveform. 


MAX. 
Repeat the same proce- 
dure two or three times. 


MAX 

4. S METER | 1) SSG OUTPUT: 30dB | S METER es RX Set the scale 10 (30 V) | 30dB+4 dB 

~+ 4 iaetan | ia af 
ator 
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ADJUSTMENT/PC BOARD ALIGNMENT 


instruments) 


= Reference Remarks 


With a signal received 
2) MHz SW: 4 at each channel, set AF 
100 kHz SW: O AF V.M V.M to 0.63 V/8 . Next | S/N 20dB Confirm 
10 kHz SW: O turn the SSG modulation 
OFF and measure the 
attenuation by AF V.M. 
3) MHz SW: 7 With a signal received, 
100 kHz SW: 9 AF V.M set AF V.M to 0.63V/8i). 
10 kHz SW: 9 Next, turn the SSG modul- 
ation by AF V.M. 
4) MHz SW: 5 With a signal received, 
10 kHz SW: 9 set AF V.M to 0.63V/8%2. | S/N 40 dB Confirm 
SSG OUTPUT: 40 dB Next, turn the SSG mo- 
dulation OFF and mea- 
sure the attenuation by 
AF V.M. 
7. SQUELCH| 1) SSG OUTPUT: OFF Oscillo- 
SQV. VR: Critical point} scope 


Critical point 
(or SP) 
Oscillo- When a signal of — 8 dB 
Confirm 


6. S/N 
(Signal 
to Noise 

ratio) 


2) SSG OUTPUT: —8dB 
SOU. VR: Position of 
item (1) 


scope is applied from the SSG, 
(or SP) the squelch should open. 


PC BOARD ALIGNMENT 


PLL Unit (X50-1380-10) 


CICICICES 


VR1 VR2 VR3 VR4 VR5 


Li l2 L3 L4 Ls 


od | 


1. 
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PC BOARD ALIGNMENT 


TX, RX Unit (X44-1300-10) 


RFI @ «@DRB 


(9) 


TP28 


[297 E30 


ES LIOR MmEI2 


olelole) 


VR3 


Adjustment of PLL Block 


DC voltmeter RF voltmeter 


To DC power 
supply 13.8 V 


TP6, TP4 


1. vra|(o) 


2. Tx Section adjustment 


DC voltmeter RF voltmeter 


Frequency counter 


To DC Power 
Supply 13.8 V 


Frequency counter 


PC BOARD ALIGNMENT 


Power Meter 


Frequency Counter DC Power Supply 


POWER 
RF METER 
LOW POWER 
aoe 

. Freq. SET 

. SHIFT AND MEMORY SHIFT 


OOMnon 


_ 


10. Protection 
Power Meter DC Voltmeter 


TES Yt tt CES 


3. IF GAIN 
4. S METER 
5. Discretion 
6. S/N 

7. SQUELCH 


EXT SP. 


DC Power Supply 


DEV: 15 kHz 
MOD: 1 kHz 


Teal tt tt ET | 


11. DEVIATION 


12. ABNORMAL OSCILLATION 


Oscilloscope 


Audio voltmeter 


Oscilloscope 


Audio Generator 


6 
oe 


2. Helical 


Potentiometer 


Ale) 


Sweep Generator 


Detector 


AF Voltmeter 


DC Power Supply 


Oscilloscope 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 53 


FENs: 9 
ICs: 17 
Diodes: 85 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Less than +750 Hz at 25°C 
FM 
800 
—20 to + 50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
500 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16”) wide 
61 mm (2-3/8”) high 
230 mm (9-1/16") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 kHz 

Less than —60 dB 

6002 

Dynamic microphone with PTT switch, 5002 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 wV for 20 dB quieting 

(Less than 1 ywV for 30 dB S/N) 

Less than 0.25 pV 

More than 12 kHz at 6 dB down 

More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 

More than 1.5 watts across 82 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 
Mode: 

No. of Channels: 
Operating Temperature: 
Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 
Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 53 


FETs: 9 
ICs: id 
Diodes: 85 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Less than +750 Hz at 25°C 
FM 
800 
—20 to + 50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
502 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16") wide 
61 mm (2-3/8”) high 
230 mm (9-1/16”) deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 kHz 

Less than —60 dB 

6002 : 

Dynamic microphone with PTT switch, 5002 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uV for 20 dB quieting 

(Less than 1 uV for 30 dB S/N) 

Less than 0.25 pV 

More than 12 kHz at 6 dB down 

More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 

More than 1.5 watts across 82 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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A product of 
TRIO-KENWOOD CORPORATION 


6-17, 3-chome, Aobadai, Meguro-ku, Tokyo 153, Japan 


TRIO-KENWOOD COMMUNICATIONS, INC. 


1111, West Wainut Street. Compton. California. 90220 


TRIO-KENWOOD COMMUNICATIONS, GmbH 
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30 Whiting Street. Artarmon. Sydney N S W Australia 2064 


1978-12 PRINTED IN JAPAN B51-0865-00 1000 (K)(W)(T) (G) 


TR-7600 


2m FM TRANSCEIVER 


INDUCTION/CONTENTS 


INTRODUCTION 


Your KENWOOD Model TR-7600 is an advanced 2-meter transceiver for amateur mobile, and optional fixed 
station operation. 


The TR-7600 features: 
vv Memory channel (simplex and repeater mode). 
vv Memory TX and +600 kHz repeater TX for repeater operation. 
vv 800 channel PLL circuit. 
vv Digital frequency display. 
yy Dual concentic frequency selector switches. 
vy PLL UNLOCK and ON AIR indicators. 
vy Subaudible ON/OFF switch (Encoder user installed). 
ye Powered tone pad connector with 9V DC on one pin. 
yy Pin Mic connector with 9V DC on one pin. 
vy TX HI-LOW (Power) switch. 
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GENERAL/CIRCUIT DESCRIPTION 


GENERAL 


The TR-7600 is a 10W, multi-channel (800 channels) FM 
transceiver covering 144 ~ 147.995 MHz. It features a 
built-in repeater shift circuit and memory circuit, and provi- 
sion for connection of an option remote controller for opera- 
tion with a micro-computer. 


PLL CIRCUIT BLOCK DIAGRAM 


OUTPUT 


PLL CIRCUIT 


The TR-7600 employs PLL circuit composed of |C SM5111A 
for programmable counter, reference oscillator, frequency 
divider and phase detector. Setting of frequency division 
ratio, frequency memory and remote indication functions are 
all controlled by BCD codes. 
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Fig.1 PLL Circuit 


CIRCUIT DESCRIPTION 


1. Phase Locked Loop 

The 130 MHz signal from Q27 passes through the 
buffer circuit Q28 and is then divided into a synthesizer 
output and a loop output by Q11 and Q12 respectively. 
The output from Q12 is mixed with the local oscillator 
output, trippled by Q6 and 1SS16, by Q20 to obtain IF 
frequency. The IF output is amplified by Q19. and is fed 
to O15 where the output is frequency divided in the ratio 
specified by BCD code to compare it with the 10 kHz 
reference frequency (1/1024 of 10,240 MHz). 

The DC output thus obtained passes through the tow- 
pass filter to control the VCO vari-cap 152208. The out- 
put from Q26 controls the transmit frequency 
bandwidth. When the signal is unlocked, the output is 
shut off by Q17 which is indicated by Q18. Q16 is used 
to shut off the output when the rotary switch is between 
channel setting positions. 


Rx Tx Freq. | Simplex Output Osc Xtal Freq. eRe 


144.00 MHz 133.3 MHz 43.7667 MHz 


145.00 MHz 134.3 MHz 43.7667 MHz 


145.99 MHz] 135.29 MHz 43.7667 MHz 


146.00 MHz 135.3 MHz 


44.4333 MHz 


147.00 MHz 136.3 MHz 44.4333 MHz 


147.99 MHz} 137.29 MHz 44.4333 MHz 


Table 1 Division and Frequency 


2. +5 kHz Circuit 

In the PLL circuit, the reference frequency is controlled 
in 10 kHz steps. The +5 kHz signal is controlled by 
varying the local oscillator crystal frequency with the 
vari-cap, so the frequency division remains unchanged 
even when the +5 kHz circuit is operated. 

The memory circuit also includes the same bit and func- 
tions even when the +5 kHz circuit is operating. 


3. Shift Circuit 
Transmit frequencies can be shifted by changing the 
local oscillator crystal, as shown below. 


144 and 145 MHz bands: 


[—] shift 43.5667 MHz 

[S] 43.7667 MHz 
The [+] shift is not available for 144 and 145 MHz 
bands. 


The [S] is obtained at the [+] position. 


146 and 147 MHz Bands: 


[—] shift 44.2333 MHz 
[+] shift 44.6333 MHz 
[S] 44.4333 MHz 


4. Memory Shift Circuit 
The memory shift circuit (MT) is a circuit to shift the 
memory input frequency during transmission. The func- 
tion is the same as in [S]. 


CONTROL UNIT 

Frequency settings are accomplished by the MHz, 100 kHz 
and 10 kHz rotary switches. The relationship between the 
frequency and frequency division is shown below. 


Frequency Frequency division 
144.000 MHz 200 
145.000 MHz 300 
145.990 MHz 399 
146.000 MHz 200 
147.000 MHz 300 
147.990 MHz be he | 


The local oscillator frequency of kHz order can be shifted by 
the switch. The frequency division set by the rotary switch is 
stored in the latch IC’s 1, 2 and 3 by pressing the memory in- 
put switch. The output from the latch circuit is fed through 
IC’s 4, 5 and 6 in the selector circuit to the PLL circuit by 
pressing the memory call switch. When this switch is not 
pressed, the output Is directly fed to the PLL circuit. Memory 
function is effected by latching each switch. The information 
from each switch is stored by pressing the memory switch. 
The stored information remains the same unless the memory 
switch is pressed once again. Selection of memory output 
and rotary output is accomplished by the selector circuit. A 
latched output is obtained by pressing the memory output 
switch. 

The signal to the PLL circuit passes through the LED driver 
circuit and is digitally indicated by LED (orange). 


LATCH 
Tce 4035 8Px3 


MEMORY 
SwitTcH 


O ROTARY SWITCH OUTPUT 


SELECTOR 
Tc 4019 BP 


SYNTHESIZE BCD CORD OUTPUT 


O MEMORY OUTPUT 


Fig. 2 Block Diagram of Frequency Memory Circuit 


CIRCUIT DESCRIPTION 


TRANSMITTER UNIT 

The microphone signal passes through the limiter amplifier 
and is FM modulated by the 10.7 MHz oscillator. The signal 
is mixed with the local oscillator signal to obtain 144 ~ 146 
MHz signal. The B.P-F. is of a variable type, providing ex- 


c29 


* 
+B 


ee 


cellent characteristics with respect to power and spurious 
even at the shift time because of the use of VCO voltage. 
The power stage uses the power module M5711 manufac- 
tured by the Mitsubishi Electric Co., to provide higher 
reliability. 


RIS 
D2~4 1S 2208 
Lil Li2 
ee A 
Pr =f =a C39 
37 8 alle = O TO RF AMP 
> S-! Se! 
D3 D4 D5 
a 
FROM VCT 


Fig. 3 Variable Band Width Control Circuit 
(for Transmission) 


RECEIVER UNIT 

The signal from the transmit/receive matching circuit passes 
through the diode switch and is fed to the 2-stage antenna 
tuning circuit, 3-stage merical tuning circuit and RF amplifier 
of MOS FET. This signal is further fed to the mixer circuit 
MOS FET where it is converted into 10.7 MHz signal. The 
signal thus converted passes through the 2-stage filter and is 
fed to the 2nd mixer where it is converted into 455 kHz 
signal. The 2nd IF signal from the 455 kHz ceramic filter 
passes through the limiter circuit where it is Converted into 
AF signal by the ceramic discriminator. This signal is 
amplified by the audio power amplifier to drive the speaker. 
The receiver unit includes a noise amplification type squelch 
circuit. This circuit picks up the noise Component in the 
squelch signal from the discriminator which is amplified and 
rectified to control the 1st stage AF amplifier. 

The characteristic of the discriminator is opposite that of con- 
ventional ones to permit connection of a remote controller. 


DC+ 


ig 


DC - 


Fig. 4 Discriminator Characteristics 


DATA 


SM5111A 

Electrostatic Breakdown Protection 

This product has a built-in input protection circuit to prevent 
a gate breakdown due to static electricity. a 

In order to protect the input circuit from damage due to a 
large static electricity or voltage in excess of the limit per- 
missible to the circuit, the following points should be 
observed: 

1. When the product is not in use, keep all the terminals in 
contact with insulating material (this is done at the fac- 
tory prior to shipment). 

2. Soldering iron, testing instrument and other tools should 
be earthed while in use. 

3. Do not insert or remove IC from the socket without tur- 
ning off the power. 

4. Do not apply signal voltage to the input terminal when 
the power is OFF. 

5. Do not apply a voltage exceeding the power voltage to 
the input terminal. 


OPERATING SYSTEM 

This product has been developed as C-MOS LSI used for PLL 
circuit. As shown in the block diagram in Fig. 1, it consists of 
OSC: reference oscillator circuit, DIVIDER: reference fre- 
quency dividing circuit, PC: programmable counter, PD: 
phase comparator, and INV: inverter. A high accuracy feed- 
back type crystal oscillator circuit can be formed by adding a 
crystal oscillating element, resistor and capacitor between 
the QIN and QOUT terminals of the reference oscillator cir- 


cuit. This also permits*dn’external signal-t6 be.féd to the.QuN-. 


terminal. 

The oscillator output is applied to the reference frequency 
dividing circuit where it is divided into the desired frequen- 
cies of fr1 (1/2028) and fr2 (1/1024) which are the 
reference signals of the digital type phase comparator on the 
next stage 

The comparison signal (frequency f1) fed to the input ter- 
minal FIN of the AMP is amplified and wave shaped, then fed 
to the input of the programmable counter. The frequency 
“fl” is frequency converted (fpc) through the program ter- 
minals PO1 ... P33 (for example, when PO1 ... P33 = 1, the 
programmable counter output is 1/999), and is fed to the 
phase comparator where the reference signal is compared 
with the comparison signal in phase so that a pulse signal, 
shown below, proportional to the phase difference in two 
signals 1s fed to the output terminal DO. 


fpc 


fr1, fr2 


The table below shows the maximum limits of operating con- 
ditions and environmental conditions. If any of these values 
exceeds the given limits, it can be a cause of damage to the 
product or deterioration of quality. 


[eno | vm | maw |v | 
swe [| anew 


Table 2 SM5111A Absolute Maximum Ratings 


TOP VIEW 
VDD P10 
FIN } P14 
QIN P12 
Qout P43 
Do 2 P20 
AMP IN 6 z P21 
AMP OuT|?, ue P22 
FR2 P23 
FR 1 P30 
F121N P31 
Lb P32 
VDD P33 
DATE CODE 


Fig.6 SM5111A Pin Arrangement 


DATA 


3SK74 
SPECIFICATIONS 


VHF RF Amplifier (Mixer) 


Drain - Source Voltage Vosx 20V 
2 


Gate 1 - Source Voltage Vers +10V 
Gate 2 - Source Voltage Vezs +10V 
a 


Allowable Loss Pr 200 mw 
Channel Temperature Tou 125°C 


Maximum Specifications 


TEST CONDITION 


as 
Vois= — 3V, Vo2zs=3V. lo>=500nA 
Cut-Off Voltage (Gate 1) 
Cut-Off Voltage (Gate 2) 


Gate Leak Current (Gate 2) 
Small Signal Transfer Admittance 


Small Signal Output Capacity Coss Vos=6V. Vezs=3V. lo= 10mA. f= 1.0 MHz 
it Power Gain 


Vos= 6V. Vois=0, Vazs=3V 


Vos=6V. Va2s=0, lo= 500nA 
J ves | Vos=6V. Ve1s=0, lo= 500nA 


Vos=0, Vcis = +10V, Vczs=0 


Vos=0, Vois=0. Vo2zs=+10V 


Vos=6V. Vezs=3V, 1p>= 10mA. f= 1.0 kHz 


Small Signal Input Capacity jess | Vos= 6V. Vc2s=3V. lo= 10mA. f= 1.0 MHz 


Vosx 
Vo2s 
ivfsi 
Ciss 
Small Signal Feedback Capacity Vos= 6V. Voas= 3V, lo= 10mA. f= 1.0 MHz 


Maximum Rating of M57711 
(TA = 25°C, unless otherwise noted) 


Operating 
DC 


Operating 
Temperature 


—30 et sO cC 
sthyrieoi lie ae 


Electrical Characteristic of M57711 
(TA = 25°C unless otherwise noted) 


Tc (oP) 


TsTG 


Symbol 


= 144~ 148 MHz, Vcc= 12V 
Pin=0.15W, Zg=Zi= 5002 
f=144~ 148 MHz, Vcc= 12V 
Pin=0.15W, ZG=Z._= 502 


f= 144~148 MHz, Vcc=12V 
Pin=0.15W, ZG=ZL_= 500 


Power 

Total 
Efficiency 

2nd 

Harmonic 
Radiation 
More than 3rd 
Harmonic 
Radiation 


Input 

VSWR 

Output 

VSWR Pout 


ST 


f= 144~ 148 MHz, Vcc=12V 
Pin=0.15W, Ze=Z._= 500 


f=144~ 148 MHz, Vcc= 12V 
Pin=0.15W, Zg=Z._= 502 
f= 144~ 148 MHz, Vcc=12V 
Pin=0.15W, Zg=Z_= 502 


SOURCE 


Fig. 7 3SK74 Outlines 


Input Terminal (RFI) 

Power Supply of Drive Stage (DRB) 
Power Supply of Output Stage (FIB) 
Output Terminal (RFO) 

GND 


Fig. 8 M57711 Outlines 
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PANEL CONTROLS 


Knob (SQU) LED LED Front Glass S-Meter Push Knob 
(K21-0717-04) (B100-0615-04) (B31-0616-05 (K29-0712-04) 


Knob (VOL) 
(K21-0724-04) 


Push Knob 
(K29-07 13-04) 


5P Metai SocketzKnob 
(E06-0552-05) 

4P Metal Socket 
(EO6-0453-05) W.T. 


Channel Knob (A) Knob (Mode) 

(21-0732-03) (K2 1-073 1-03) 
Knob MHz Channel Knob (B) Push knob Seesaw Switch (Power) 
(K23-07 18-04) (K21-0733-03) (K29-07 13-04) (S36-2402-05) 


Hook 

(J19-1315-04) 
M-Type Receptacle Heat Sink 
{E04-0152-05) (FO1-073 1-05) 


OC1.6V 
0 he 
24P Connector a i | roe 1 ee C0 nf 2P Connector 
{EO08-247 1-05) be re) Le sii (EO8-0203-25) 
M BACK UP 
“ é Phone Jack 2 xg 
re) (E11-0003-15) 
Slide Switch 4P Socket 
(S31-1402-05) (EO08-047 1-05) 


ee 


PARTS ALIGNMENT 


VIEWED FROM TOP 


TONE Unit TX-RX Unit Power Moduie 
(X52-1110-51) (T) (X44-1300-10) 
(X52-1110-62) (W) 


Low Power Adj Protection Adj S-Meter Adj RF-Meter Adj 


VIEWED FROM BOTTOM 


Control Unit 
(X54-1440-10) {K) 
(X54-1440-6 1) (W), (T) 


PLL Unit 
(X50- 1580-10) (K) 


(X50- 1580-61) (W), (T) 


ANT(50n) 


PC BOARD 


1300-10) 


@ TX-RX UNIT (X44- 


>WZ-100 
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TONE UNIT (X62-1110-51) T TYPE 


: 280456 (B) 


Qt,2 


PC BOARD 


@ PLL UNIT (X50-1580-10) 


EXT 
POWEP SUPPLY 
DC13.8V POWER 
EXT SP 
(4or8N) 
O 
me 


VRIO1 5K(A) 


2SA496(Y) 2SK19(GR) 2SC460(B) 


TA7O60P 


nin 


2SK30A(GR) 


2SA1015(Y) 
2SC1345(E) 
2SC1815(Y) 
2SC1923(0) 
2SC1959(Y) 


SK74(L AN315 
2SC2240(GR) pete 


G2 
G ~o—: 
s 


SM5111A 
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REMOTE 


O4~8,4,8, 7%, 8,13,14, 16,8, 21,22 


: 28C1815(Y) 
Q6 : 28C460 (B) 
Qs : 2SC1959 ty) 
Qio : 28A496 (y) 
Q11,12 : 38K 74 (L) 
Qts :SMSIIIA 
QI7 >28C1345(E) 
Q19 > TA7O60P 
Q20,28 :2SC1923(0) 


Q25, 24:2$62240 (GR) 


7AN3IS 
:2SK30A(GR) 


:2SK19(GR) 


182588 


1SV53A 
181555 
18816 


:XZ- 060 
182588 
:WZ-040 
2182206 
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@ CONTROL UNIT (X54-1380-00) 


12 


J25-2668-04 


2SA1015(Y) 


2SC1815(Y) FS-7806M 
Ww Ke es 
~ +. 
S saan 
8 IN (Case) 


PC BOARD 


TC5022BP 
TC4019BP 
TC4035BP 


161514131211 09 


12345676 


J25-2664-04 (Switch) 


ICiw3 
1C4-6 
C79 
C10, 11 
IC10, 11 
icta 


_ Ci 


: TC4035BP 

: TC4019BP 

> TCSO22BP 
TC4081P+3/4 
:TC4081P:1/4 
: FS-7806M 


Qi~7  :2SC1815(Y) 


Q7 :2SA1015¢y) 
Dt~t3,15~22 :|N6O 
D230: 1Si585 


D246 7WZ-150 
D25 :TL6-205 
b26 :TLR-205 
D27~30 :5130K 


PARTS LIST 


NOTE: 

Except special types (example: cement, metal film, etc.) resistors are not detailed 
in the PARTS LIST. Regarding value, refer to the schematic diagram or the PC 
board illustration. Resistors not otherwise detailed are carbon type (1/4 or 
1/8W). 

Order carbon resistors according to the following example: 

A carbon resistor’s part number is RD14BY 2E222J. 

_ 1. Type ‘of the carbon resistor 


—<—- 


RD14BY RD t4CY 


2. Wattage 
1/4W > 2E 
1/8W — 2B 


GENERAL 


yw : New parts 


eS ee 
CAPACITORS 


CC45SL2H150D Ceramic 
CK45F1J103Z Ceramic 
CK45B1H221K Ceramic 
CC45SL1H181J Ceramic 


+80,—20% 
+10% 


Power module M57711 
Transistor 2SD235 (Y) 
Diode VO5B 


V30-1030-36 
V04-0046-05 
V11-0270-05 


VR101 | R19-9403-05 15kQ2(A) 50k 6B) 


MISCELLANEOUS 


A01-0734-13 Case (A) * 
A01-0735-03 Case (B) w 
A20-2334-05 Die casting panel (Front) (K) a 
A20-2339-03 Die casting panel (Front) (W) * 
A20-2340-03 Die casting panel (Front) (T) x 
BO5-0707-04 Speaker grill cloth bee 
B10-0615-04 Front glass vy 
B31-0616-05 Meter x 
B30-0802-05 Plot lamp (white) 

B30-0803-05 Pilot lamp (Blue) 

B30-0106-05 Pilot lamp (Small) 

B42-1602-04 Sticker (K) 
B46-0058-00 Warranty card (K) 
B50-2614-00 Operating manual (K) 
B50-2628-00 Operating manual (W) 
B50-2629-00 Operating manual (T) 
E04-0152-05 M type receptacle 

E06-0453-05 4P metal socket (MIC) (W) (T) 
E06-0552-05 5P metal socket (MIC) (K) 
E07-0451-05 4P metal consent (W) (T) 
E07-0551-05 5P metal consent (K) 


E08-0203-25 2P connector (Jack) 


3. Resistance value 


@ ®@ 


Significant figure Multiplier 


Example: 

221 > 22002 

222 = 2.2k2 

223 — 22k2 

224 = 220kQ 
225 > 2.2MQ 


E08-0471-05 
EO9-0471-05 
E09-0203-25 
E11-0003-15 
E12-0061-05 
E23-0043-04 
E23-0015-04 
FO1-0731-05 
FO5-4022-05 
F20-0078-05 
F29-0014-05 
G0O2-0505-05 
G11-0054-14 
G13-06 16-04 
G13-0617-04 
HO1-2590-03 
HO1-2607-03 
H10-2519-02 
H10-2501-03 
H12-0447-04 
H20-1408-03 
H25-0049-03 
H25-0079-04 
H25-0103-04 
J13-0029-05 
J21-2608-03 
J51-0006-15 
J61-0019-05 
K21-0724-04 
K21-0731-03 
K21-0732-03 
K21-0733-03 
K21-0741-03 
K23-0717-04 
K23-0719-04 
K29-0712-04 
K29-0713-04 
N99-0304-04 
$31-1402-05 
$36-2402-05 


4P socket (TONE PAD) 
4P plug (TONE PAD) 
2P connector (Plug) 
Earphone jack 

Phone plug 

Antenna earth lag 
Earth lag 

Heat sink 

Fuse (4A) x 2 
Isulating plate 
Insulating washer 
Fitting spring for knob 
Insulating cushion X 2 
Cushion (A) x 2 
Cushion (B) 

Carton case (Inside) 
Carton case (Inside) 
Cushion 

Styren foam cushion 
Cushion 

Protection cover 


Bag with accessory 
Polytylene bag (MIC) 
Polyetylene bag (Cord) 
Fuse holder 

C type angle 

Snap-lock x 2 

Vinyl tie 

Knob (Outside) 

Knob (Mode) 

Knob channel (A) 

Knob channel (B) 

Knob mode 

Knob 

Knob MHz 

Knob push (square) x 2 
Knob push (circle) x 3 
Hex. socket screws X 4 


Slide switch (remote) 
See saw switch (power) 


marks 


(K) 
(K) 


(K) (W) 
(T) 


(K) 


(W) (T) 


—+ means 22 x 10? = 22000 (2.2kQ) 


YP ee 


> 


<> 


i 


Yr ye 


be 


PARTS LIST 


$40-2409-05 Push switch (M) 
$40-2404-05 Push switch (MR) a 
$40-2403-05 Push switch SUB, HI/LOW 

(W) HI/LOW 
TO7-0201-05 Speaker (82) 
T91-0310-05 Microphone (K) 
T91-0302-05 Microphone (W) 
T91-0301-05 Microphone (T) 
W01-0401-04 Wrench (Hex) a 
X44-1300-10 TX-RX unit 
X50-1580-10 PLL unit (K) w 
X50-1580-61 PLL unit (W) (T) Ww 
X52-1110-62 TONE unit (W) Ww 
X52-1110-51 TONE unit (T) w 
X54-1440-10 CONTROL unit (K) w 
X54-1440-61 CONTROL unit (W) (T) Ww 


TX-RX Unit (X44-1300-10) 


es ee 
CAPACITOR 


CK45F1H103Z Ceramic 0.0inF +80,—20% 
3 CK45B1H102K Ceramic 0.001nF +10% 
CS15E1VOR1M Tantalum 0.1uF 16WV 
C5 CEO4W1A470 Electrolytic 47uF 10WV 
C6 CK45F1H103Z Ceramic 0.0inF +80,—20% 
C7 CEO4W1C100 Electrolytic 10yuF 16WV 
c8 CEO4W1E4R7 Electrolytic 4.7uF 25WV 
cg CEO4W1A470 Electrolytic 47uF 10WV 
C10 CEO04W1H010 Electrolytic 1uF 50WV 
C11 CQ92M1H103K Mylar 0.01nF +10% 
Ci CQ92M1H393 Mylar 0.039uF +10% 
C13 CK45B1H102K Mylar 0.001inF +10% 
C14 CC45UJ1HO20C Ceramic 2pF +0.25pF 
C15 CC45TH1H100D Ceramic 10pF +0.5pF 
C16,17. |CK45B1H221K Ceramic 220pF +10% 
c18 CK45F1H103Z Ceramic 0.01inF +80,—20% 
C19 CC45CH1150J Ceramic 15pF +5% 
C20 CK45F1H103Z Ceramic 0.0iuF +80,—20% 
C21 CC45SL1H101J Ceramic 100pF +5% 
C22 CK45F1H103Z Ceramic 0.0ipF +80,—20% 
C23 ~25 | CC45CH1H330J Ceramic 33pF +5% 
C26,27 | CK46F1H103Z Ceramic 0.0iuF +80,—20% 
C28,29 | CC45TH1H150J Ceramic 15pF +5% 
C30 CK45F1H103Z Ceramic 0.0inF +80,—20% 
C31 CK45B1H102K Ceramic 100pF +10% 
C32 CEO4W1C100 Electrolytic 110uF 16WV 
C33 CC45CH1HO50C Ceramic 5pF +0.25pF 
C34 CC45TH1HO80D Ceramic 8pF +0.5pF 
C35 CC45CH1HOR5C Ceramic 0.5pF +0.25pF 
C36 CC45TH1H120J Ceramic 12pF +5% 
C37 ‘CC45CH1HORS5C Ceramic O0.5pF +0.25pF 
C38 CC45TH1H120J Ceramic 12pF +5% 
C39 CC45CH1H270J Ceramic 27pF +5% 
C40 CK45F1H103Z Ceramic 0.01iuF -+80,—20% 
C41 CK45B1H102K Ceramic 0.001nuF +10% 
C42 CK45F1H103Z Ceramic 0.0inF +80,—20% 
C43 CK45B1H102K Ceramic 0.001nF +10% 
C44 CC45CH1HO70D Ceramic 7pF +0.5pF 
C45 CK45F1H103Z Ceramic 0.0ipF +80,—20% 
C46,47 | CK45B1H102K Ceramic 0.001nF +10% 


C48 CK45F1H103Z Ceramic 0.01iuF +80,—20% 
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CC45CH1H330J5 
CEO4WIA470 
CK45F1H103Z 
CEO4W1C220 
CC45SL2H150J 
CC45SL2H680J 
CC45SL2H150J 
CC45SL2H2704J 
CC45SL2H330J 
CC45SL2H220J 
CK45F1H103Z 
CC45CH1HO10C 
CK45B1H102K 
CK45F1H103Z 
CC45CH1H330J 
CC45RH1HO70D 
CC45LH1H150J 
CC45CH1HO50C 
CC45CH1H220J 
CC45RH1HO70D 
CK45F1H103Z 
CK45B1H102K 
CM93F2A080D 
CC45SL1HO10C 
CC45CH1H220J 
CC45CH1HO20C 
CC45CH1H180J 
CK45F1H103Z 
CK45B1H102K 
CK45F1H103Z 


C91-0405-05 
CK45B1H221K 
CQ92M1H223K 
CK45F1H103Z 
CK45B1H471K 
CC45SL1H151J 
CC45CH1H150J 
CQ92M1H223K 


CK45B1H471K 
CQ92M1H103K 
CK45B1H471K 

CQ92M1H223K 
CK45B1H471K 

CK45F1H103Z 

CQ92M1H153K 
CC45CH1H470J5 
CK45B1H471K 

CQ92M1H472K 
4 CK45B1H471K 

CQ92M1H102K 
CQ92M1H473K 
CQ92M1H223K 
CQ92M1H102K 
CQ92M1H222K 
CQ92M1H393K 
CQ92M1H222K 
CQ92M1H103K 
CS15E1VOR1M 
CQ92M1H333K 
CQ92M1H222K 
CS15E1C4R7M 

CEO4W1H3R3 
CK45F1H103Z 


Ceramic 


Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mica 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Mylar 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Mylar 


Ceramic 
Mylar 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Ceramic 
Mylar 
Ceramic 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Tantalum 
Mylar 
Mylar 
Tantalum 
Electrolytic 
Ceramic 


Electrolytic 47uF 


Electrolytic 22uF 


Trough type capacitor 0.001 uF 


33pF +5% 
100WV 

0.01pF +80,—20% 
16WV 

15pF +5% 

68pF +5% 

15pF +5% 

27pF +5% 

33pF +5% 

22pF +5% 

0.0iuF +80,—20% 

1pF +0.25pF 

0.001uF +10% 

0.0inF +80,—20% 

33pF +5% 

7pF +0.5pF 

15pF +5% 

5pF +0.25pF 

22pF +5% 

7pF +0.5pF 

0.01inF +80,—20% 

0.001nF +10% 

8pF +0.5pF 

1pF +0.25pF 

22pF +5% 

2pF +0.25pF 

18pF +5% 

0.01npF +80,—20% 

0.001unF +10% 

0.0iuF +80,—20% 


220pF +10% 
0.022uF +10% 
0.01uF +80,—20% 
470pF +10% 
150pF +5% 
15pF = +5% 
0.022uF +10% 


+10% 
+10% 
+10% 
+10% 
+10% 
+80,—20% 
+10% 


470pF 
0.01 uF 
470pF 
0.022uF 
470pF 
0.01 uF 
0.01 5uF 
47pF +5% 

470pF +10% 
0.0047uF +10% 
470pF +10% 
0.001nF +10% 
0.047uF +10% 
0.022uF +10% 
0.001uF +10% 
0.0022uF +10% 
0.039uF +10% 
0.0022uF +10% 
0.01nF +10% 

0.1 uF 16WV 
0.033uF +10% 
0.0022uF +10% 

4.7uF 16WV 
3.3uF 50WV 
0.01inF +80,—20% 


PARTS LIST 


CQ92M1H103K Mylar <0.01pF +10% 
CQ92M1H332K Mylar 0.0033uF +10% 
CQ92M1H273K Mylar 0.027uF +10% 
CEO4W1H010 Electrolytic 1uF 50WV 
CE04W1C100 Electrolytic 10uF 16WV 
CEO04W1A470 Electrolytic 47uF 10WV 
CEO04W1C100 Electrolytic 10uF 16WV 
CEO4W1A101 Electrolytic 100uF 10WV 


3 CK45F1H103Z Ceramic O0.01nF +80,—20% 


CEO4W1C220 Electrolytic 22yF 16WV 
CK451H103Z Ceramic 0O.01nF +80,—20% 
CEO04W1C100 Electrolytic 10uF 16WV 
CEO4W1A470 Electrolytic 47uF 10WV 


CK45F1H103Z Ceramic 0.0inF +80,—20% 
CEO4W1C220 Electrolytic 22uF 16WV 
CK45F1H103Z Ceramic 0O.01pF +80,—20% 
CEO04W1C220 Electrolytic 22uF 16WV 
C91-0405-05 Trough type capacitor 0.001 uF 
CK45F1H103Z Ceramic 0.0inF +80,—20% 
CC45SL1H330J Ceramic 33pF +5% 
CK45F1H103Z Ceramic 0.01pF +80,—20% 
CEO04W1C1010 Electrolytic 100uF 16WV 
CC45CH1HO50C Ceramic 5pF +0.25pF 


CC45TH1HO20C Ceramic 2pF +0.25pF 


RESISTOR 
pR290 RS14GB3D3R3J Resistor (Metal Film) 3.32 pea 


SEMICONDUCTOR 


V03-0039-05 IC TA7061AP 


V03-0079-05 Transistor 2SC460 (B) 
V09-0012-05 FET 2SK19 (GR) 
VO9-1002-56 FET 3SK74 (L) 
V03-2053-06 Transistor 2SC2053 
V0O9-1002-56 FET 33K74 (L) 
V03-0079-05 Transistor 2SC460 (B) 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-0336-05 Transistor 2SC496 (Y) 
V01-1015-06 Transistor 2SA1015 (Y) 
V03-1959-06 Transistor 2SC1959 (Y) 
V03-1815-06 Transistor 2SC1815 (Y) 
V01-0113-05 Transistor 2SA496 (Y) 


V11-0317-05 Diode 1S2208 


V11-0076-05 Diode 1S1555 
V11-5260-16 Diode MI402 
V11-0414-05 Diode 1S2588 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 1S1555 
V11-1262-06 Varistor 1$1212 
V11-4163-56 Zener diode XZ-088 
V11-0076-05 Diode 1S555 
V11-0247-05 Zener diode W2Z-100 
V11-0076-05 Diode 1S1555 
V11-0243-05 Zener diode W2Z-061 


V11-0076-05 Diode 1$1555 


POTENTIOMETER 


VR1, R12-1404-05 Potentiometer P6-S3NA 4.7kQ2 
VR3 R12-0406-05 Potentiometer P6-S3NA 4700 


R12-1404-05 
R12-0406-05 
R12-5403-05 
R12-4404-05 
R12-1404-05 
R12-0406-05 


L40-102 1-03 
L40-1545-06 
L77-0710-05 
L33-0615-05 
L30-0005-05 
L31-0313-05 
L40-3391-03 
L40-1021-03 
L31-0344-05 
L31-0180-05 
L31-0267-05 
L34-0672-05 
L40-1021-03 
L34-0814-05 
L34-0452-05 
L40-1001-03 
L33-0074-05 
L34-0813-05 
L34-0819-05 
L34-0816-05 
L34-0815-05 
L34-0814-05 
L34-0817-05 
L39-0052-05 
L33-0002-05 
L34-0818-05 
L33-0025-05 
L34-0694-05 
L34-0812-012 
L79-0451-05 
L34-0812-05 
L34-0683-05 
L30-0289-05 
L71-0201-05 
L30-0289-05 
L72-0014-05 
L77-0327-05 
L40-1021-03 
L72-0309-05 
L30-0504-05 
L30-0503-05 
L79-0442-05 
L40-6825-04 
L40-1021-03 


Potentiometer 
Potentiometer 
Potentiometer 
Potentiometer 
Potentiometer 
Potentiometer 


TRIMMER 


COIL/INDUCTOR/CRYSTALQUARTZ 


Ferri inductor 
Ferri inductor 
Crystal quartz 
Choke coil 


Ferri inductor 
Ferri inductor 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Ferri inductor 
VHF coil 

VHF coil 

Ferri inductor 
Choke coil 
VHF coil 

VHF coil 
VHF coil 

VHF coil 
VHF coil 

VHF coil 


Choke coil 
VHF coil 
Choke coil 
Tuning coil 
Tuning coil 
Helical block 
Tuning coil 
Tuning coil 
IFT 


IFT 

Ceramic filter 
Crystal quartz 
Ferri inductor 
Ceramic filter 
IFT 
IFT 


Ferri inductor 
Ferri inductor 


Inspecting coil 


i ee: ei an tine es en bee 


P6-S3NA 4.7k2 
P6-S3NA 4700 
P6-S3NA 100kQ 
P6-S3NA 68kQ 
P6-S3NA 4.7kQ 
P6-S3NA 4700 


TC1 C05-0062-05 Ceramic trimmer 6pF ECV1ZW6P Be 
irGe C05-0013-15 Ceramic trimmer 20pF ECV1ZW20P 


1mH 
150mH 
(10.7 MHz) 
15uH 


3.3uH 
1 mH 


1 mH 
4¢4T 
3g6T 
10uH 
0.3nH 
4963T 
5¢7T 
5o2T 
5¢61T 
404T 
5¢63T 


1uH 
5o¢4T 
1uH 


Monolitic filter 1OF15A 


SFE-10.7 MA5 
(10.245 MHz) 
1 mH 
CFT-455FZ 


Ceramic discri 455-D 


6.8 mH 
1 mH 


MISCELLANEOUS 


E23-0046-04 Terminal (square) x 16 
E23-0401-05 Terminal (circle) 
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PLL Unit (X50-1580-10) 


CK451H103Z 
CJ45B1H102K 
CC45CH1H100D 
CC45CH1H270J 
CC45UJ1H180J 
CK45F1H103zZ 
CEO4W1A470 
CC45LH1HOSOC 
CEO4W1A470 
CK45F1H103Z 
CE04W1C1010 
CK45F1H103Z 
CC45CH1H330J 
CC45CH1HO50C 
CEO4W1H010 
CK45F1H103Z 
CC45CH1H100D 
CK45F1H103Z 
CC45CH1HO50C 
CK45F1H103Z 
CS15E1C4R7M 
CS15E1A100M 
CC45CH1HOS50C 
CC45CH1H270J 
CC45CH1H220J 
CK45F1H103Z 
CEO4W1E4R7 
C90-0246-05 
CEO4W1C100 
CK45F1H103Z 
CC45SL1H101J 
CK45F1H103Z 
CC46CH1H220J 
CEO4W1A470 
CK45F1H103Z 
CQ92M1H332K 
CQ92M1H103K 
CQ92M1H472K 
CEO4W1H010 
CQ92M1H332K 
CEO4W1A1010 
CQ92M1H102K 
CK453B1H331K 
CQ92M1H472K 
CEO4W1C1010 
CE04W1C100 
CEO4W1A330 
CQ92M1H303K 
CEO4W1A330 
CE04W1A1010 
CQ92M1H104K 
CE04W1C4710 
CEO4W1A470 
CC45CH1HO70D 
CC45CH1H150J 
CC45CH1HO30C 
CK45F1H103Z 
CEO4W1C100 
CK45B1H102K 
CC45CH1HO30C 
CC45UJ2HO20C 
CC45CH1HO80D 


CAPACITOR 


Ceramic 
Ceramic 


Ceramic 


Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Tantalum 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Mylar 
Mylar 
Mylar 
Electrolytic 
Mylar 
Electrolytic 
Mylar 
Ceramic 
Mylar 
Electrolytic 
Electrolytic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Mylar 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 


PARTS LIST 


Bey ty Re- 


0.01nF +80,—20% 
0.001pF +10% 

10pF +0.5pF 
27pF +0.5% 

18pF +5% 
0.01uF +80,—20% 
47 uF 10WV 

5pF +0.25pF 
47uF 10WV 
O0.0ipF +80,—20% 
100uF 16WV 
0.01nF +80,—20% 
33pF +5% 

5pF +0.25pF 
1yuF 50WV 
0.01uF +80,—20% 
10pF +0.5pF 
0.01pF +80,—20% 
5pF +0.25pF 
0.0inF +80,—20% 
4.7 uF 16WV 

10uF 10WV 

5pF +0.25pF 
27pF +0.5% 
22pF +5% 
0.01uF +80,—20% 
4.7 uF 25WV 
O0.0inpF +10% 

10uF 16WV 
0.01npF +80,—20% 
100pF +5% 
0.01iunF +80,—20% 
22pF +5% 

47 uF 10WV 
0.01inF +80,—20% 
0.0033uF +10% 
O0.01ipF +10% 
0.0047uF +10% 

1yF 50WV 
0.0033uF +10% 
100uF 10WV 
0.001nF +10% 
330pF +10% 
0.0047uF +10% 
100uF 16WV 

10uF 16WV 

33 uF 10WV 
0.039uF +10% 

33 uF 10WV 
100uF 10WV 
0.1uF +10% 
470uF 16WV 

47 uF 10WV 

7pF +0.5pF 
15pF +5% 

3pF +0.25pF 
0.0iuF +80,—20% 
10uF 16WV 
0.001nF +10% 

3pF +0.25pF 
1pF +0.25pF 


8pF 


+0. 5pF 


CQ92M1H103K Mylar 0.01npF +10% 
CC45UJ1HO60D Ceramic 6pF +0.5pF 


SEMICONDUCTOR 


V03-1815-06 


V11-0414-05 


V11-0317-05 


L32-0618-05 


E23-0046-04 
E23-0401-05 


POTENTIOMETER 


VR1~5 | R12-5403-05 Potentiometer 100k 
VR6.7 R12-1403-05 Potentiometer 1kQ 


MISCELLANEOUS 


Transistor 2SC1815 (Y) 


V03-0079-05 Transistor 2SC460 (B) 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-1959-06 Transistor 2SC1959 (Y) 
V01-0113-05 Transistor 2SA496 (Y) 
V09-1002-56 FEN 3SK74 (L) 
V03-1815-06 Transistor 2SC1815 (Y) 
V30-1030-46 IC SM5111A 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-0272-05 Transistor 2SC1345 (E) 
V03-1815-06 Transistor 2SC1815 (Y) 
V30-0087-05 IC TA70O60P 
V03-1923-06 Transistor 2SC1923 (O) 
V03-1815-06 Transistor 2SC1815 (Y) 
V03-2240-06 Transistor 2SC2240 (GR) 
V30-0208-05 IC AN315 
VO9-0060-05 FET 2SK30A (GR) 
V0O9-1001-16 FEL 2SK19 (GR) (T) 
V03-1923-06 Transistor 2SC1972 (O) 


Diode 1S2588 


V11-4161-36 Diode 1SV53A 
V11-0076-05 Diode 1$1555 
V11-0374-05 Diode 1SS16 
V11-4161-16 Zener diode XZ-061 
V11-0414-05 Diode 1S2588 
V11-4161-56 Zener diode W2Z-040 


Diode 


1$2208 


TRIMMER 


C05-0062-05 Ceramic trimmer 6P 
COIL/INDUCTOR 


L34-0437-05 Choke coil * 
L77-0832-05 Crystal quartz 43,7667 MHz * 
L77-0833-05 Crystal Quartz 44,4333 MHz we 
L77-0834-05 Crystal Quartz 43,5667 MHz Ww 
L77-0835-05 Crystal Quartz 44,2333 MHz we 
L77-0836-05 Crystal Quartz 44,6333 MHz Dae 
L40-1511-03 Ferri-inductor 150uH 

L33-0605-05 Choke coil 0.47yH 

L32-0002-05 Oscillator coil 

L34-0683-05 Tuning coil 

L34-0820-05 Tuning coil 

L34-0683-05 Tuning coil 

L77-0720-05 Crystal Quartz 10,240 MHz 

L40-2201-03 Ferri-inductor 22H 

L40-1091-03 Ferri-inductor 14H 

L15-0016-05 Choke coil (Low frequency) 

L40-1021-03 Ferri-inductor 1mH 

L40-3391-03 Ferri-inductor 3.3uH 


Oscillator coil 


Terminal x 8 (square) 
Terminal X 2 (circle) 


PARTS LIST/PACKING 


CONTROL UNIT (X54-1440-10) 


fratne | rane, | omeiton il 
CAPACITOR 


C1 CEO4W1C4700 Electrolytic 47uF 16WV 


Cc? CEO4W1A470 Electrolytic 47 uF 10WV 

R1,2 R90-0514-05 Resistor block 10k x 7 

R3~5 R90-0516-05 Resistor network 

R6 R90-0515-05 | Resistor block 10k x 4 

Q1~6 V03-1815-06 Transistor 2SC1815 (Y) 

Q7 V01-1015-06 Transistor 2SC1015 (Y) 

IcC1~3 V30-1006-46 - IC TC4035BP 

|C4~6 V30-0232-26 IC TC4019BP 

IC7~9 V30-0232-76 IC TC5022BP 

1C10,11 | V30-1006-36 Ic TC4081BP 

1C12 V30-1025-26 IC FS7806M 

D1~22 | V11-0051-05 Diode 1N60 

D23 V11-0076-05 Diode 1$1555 

D24 V11-0307-05 Zenner diode W2Z-150 

D25 V11-3162-86 LED TLG205 w 

D26 V11-3162-96 LED TLR205 Ww 
V11-4161-66 LED 513 OK a 
$29-1406-05 Rotary switch (1 MHz) 1G | es: 
$29-1408-05 Rotary switch (1 MHz) Ww vw 
$29-1405-05 Rotary switch (1000 kHz, 10 kHz) Sk 
$40-2405-05 Push switch (Ok, 5k) 


be 


$29-4402-05 Slide rotary (for shift) 


TONE UNIT (X52-1110-50) (T TYPE) 
(X52-1110-61) (W TYPE) 


Re- 
"lac elie memenesaes 


CD45B1H102K Ceramic 1000pF +10% 
CEO04W1C2200 Electrolytic 22yuF 16WV 
C91-0433-05 Layer-built O.0O039uF +5% 

CEO04W1C2200 Electrolytic 22yF 16WV 
CEO4W1H010 Electrolytic 1uF 50WV 
CK45B1H102K Ceramic 1000pF +10% 
CS15E1A150K Tantalum  15yuF +10% 
CK45B1H102K Ceramic 1000pF +10% 


CS15E1A150K Tantalum 
RESISTOR 


Carbon 


15yF 


RD14CB2EOOOJ 
But 

R92-06 16-05 
R92-0617-05 
RN14BK2E4703F 
RD14CB2E102J 


0002 


Metal film 
Metal film 
Metal film 470kQ 
Carbon 15kQ 


SEMICONDUCTOR 


Transistor 2SC458 (B) 
Diode 1S$1555 
Diode 181555 


POTENTIOMETER 


Semi-fixed resistor 5kQ vx 
Semi-fixed resistor 50k2 (T) % 


MISCELLANEOUS 


10kQ 
7.5kQ 


VR1 


R12-2405-05 
R12-4403-05 


PACKING 


ACCESSORIES SUPPLIED 


1. Dynamic microphone equipped with 


5-pin plug (T91-0310-O5) (K)..............0.00... 1 piece 

4-pin plug (T91-0301-05) (T) 

4-pin plug (T91-0302-05) (W) 
2. Mounting bracket (J21-2608-03)................ 1 piece 
3. Mounting parts 

Hex. socket screws (N99-0304-04)............ 4 pieces 

Screws, 6 mm diameter (NO9-0008-04)..... 4 pieces 

Plain washers, 6 mm diametr 

1915-1 060-46) ;..5..cen pate reece eden ane 4 pieces 
Spring washers, 6 mm diameter 
IN EGG O-A ThA ae. eeteceee Ne Reel 4 pieces 

Nuts, 6 mm diameter (N14-O0009-04) ........ 4 pieces 
a Soap-lock (16:1-O00G644 Ofc sates e550 .tscs teed 2 pieces 
ON ENGL SIN as aR RR BM ie kG | ses usin ng ae bee 1 sheet 
6. Spare fuse, 4A (FO5-1031-05) .........0.....0... 1 piece 
7. DC power cord with plug and fuse............. 1 piece 
8. Miniature plug for external speaker 

(E12-0001-05) and touch tone pad 

VOB ele 9 1h US Ye is: Ay Sy ee BE ee 2 pieces 

(EO9-047 1-05) 
9. Operating manual (B50-2614-00) (K) .......... 1 copy 


(B50-2628-00) (W) 
(B50-2629-00) (T) 


Operating Manual 
B50-2614-00 (K) 
B50-2628-00 (W) 
B50-2629-00 (T) 


hss 


Styrene Foam Cushion 
(H10-2501-03) 


C-Type Angle 
(J21-2608-03) 


Polyethylene Bag (B) 
(H25-0079-04) 


Polyethylene 
Bag (A) (Cord) 
(H25-01 e 2 GE 


Cushion 
(H10-2519-02) 
Carton Case Inside 
(HO1-2590-03 (K,W) 
(HO1-2607-03) (T) 


Polyethylene Bag with Accessories 
(H25-0049-03) 


Fig. 9 Packing 
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EXPLODED VIEW 


Removing the case Il. Removing the panel 
(1) Remove the bind screws @ ~ @). (1) Remove the knobs. 
(2) Remove the upper and 2 lower cases. (2) Remove the screws @ ~ © 


4 
a * Bind screw 3x4 6 
N35-3004-45 


Fig. 10 Removing the Panel and Case 


Die Casting Panel 

(A20-2334-05) (K) 
(A20-2339-05) (W) 
(A20-2340-05) (T) 


Bush (Double) 
(J42-0408-04) 


Knob (Bush) 
(J42-0409-04) 3 each 


Mounting Bracket for Switch 
(J21-2605-04) 3 each 


Push Switch 
(S40-2404-05) 


Push Switch 
(S40-2403-05) 


(S40-2409-05) p<, me Small Pilot Lamp 
(B30-0106-05) 
. hae - ) Lamp Stopper 
Push Switch 5 (J21-2406-04) 1 each 
B® 


Potentiometer 
R19-9403-05 


5P Metal Socket (K) 
(E06-0552-05) 


Sie 
Sy 4P Metal Socket (1 


sas rr 
Seesaw Switch ¥ Masking Sheet 
(S36-2402-05) a (F15-0623-04) 
S-Meter 
Di 
(B31-0616-05) isassembly of Front Panel 


Meter Stopper Poetntiometer 


(J21-2603-04) 1 each 


Fig. 11 Disassembly of Front Panel 
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1. PLL CIRCUIT 


Impossible to lock 


Inoperative on only one’s 
band 


TROUBLESHOOTING 


Check Voltage on TP8 


SYN 


heck whether 


rotary switch is Stopped 
stopped between 
contacts. 
Normal 
NG 


Check local oscillaot.r 


OK 


Check MIX output. 


(However, locking is 


NG 
Check TA7O60P input. 
NG 
Check SM5111A input. 
impossible.) No 10.240 MHz 


oscillation. 


Poor VCO adjustment. 


NG 
VCO does not oscillate. 


Q21, Q22 Defective 
D25 Defective 


Operation defective 
or rotary switch 


malfunction. 


Quartz unit (L6~L10) 
or Q1~Q3 defective. 


Q27~29 defective. 


L18, C59, C60 and 
C61 defective. 


Q19 TA7O60P 
defective. 


L17 10.240 MHz, Q15 
SM5111A defective. 


D26 adjustment 
deviation on D26. 


TROUBLESHOOTING 


2. TRANSMITTER SECTION 


No transmission output, Lit 1. Check rotary switch is stopped between contact. 
abnormal power. 2. See troubleshooting for the PLL circuit. 


Unit 
1. Rx-Tx unit power supply circuit is defective 
ON AIR lamp weds (check T9 terminal). 
2. Check Q29~31 in Tx-Rx unit. 
3. Check C9, T9, FTB terminal voltage in Tx-Rx unit. 
Lit 


Little or no deflection : 
Meter malfunction. 


Much 
Abnormal RF meter deflection 1. Check antenna cable connection. 
deflection. 2. Check inner wiring of antenna connector. 


No voltage 
Voltage level of level . Check TP1 level of Tx-Rx unit. 
TP2 and Q101 in the Check power supply voltagé. 
Tx-Rx unit. Check output level of PLL unit. 
Normal 
About 2.1W . Check whether meter lighting lamp is lit green. 
. Confirm LOW-HI switch. 
Almost no power . Antenna changeover diode (check D1 and D2). 


. Check Q101, FIB, DRB terminal voltage in Rx-Tx 
unit. 


Power 
present 


Check wether 
HI power is 
present. 


VRQ adjustment deviation in Tx-Rx unit. 
Adjustment deviation in driver and predriver stages. 


nN — 


No LOW POWER 


Power not present 


See “No transmission output’. 


Microphone defective or poor plug contact. 
IC or CR defective in MIC amplifier. 

Poor contact around VR1, VR2 in TX-Rx unit. 
Power supply defective in modulator circuit 
(check power supply.) 


No sound 


Insufficient or no 


: i lity. 
modulation’ Monitored sound duqlity 


ae 


VR1, VR2 adjustment deviation in Tx-Rx unit. 
Microphone defective. 

Check whether power is present. 

Check Q1 voltage in Tx-Rx unit. 


Insufficient sound 


PoON= 
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TROUBLESHOOTING/ADJUSTING 


3. RECEIVER SECTION 


Lit 


. Check rotary switch is stopped between contact. 


spre sehen ~ See “PLL Circuit” in SYNTH setting. 


Unlit, but transmitter is normal. 


Adjust RF 1st MIX circuit. 

Adjust helical circuit. 

Check adjustment deviation in 1st IF circuit. 
Check 10.245 MHz oscillation. 

Adjust 2nd IF circuit. 

Check adjustment deviation in VR7. 

Check S meter malfunction. 

D7 and D8 defective. 


Little or no 
> : _ noise 
. Check ceramic discriminator. 
. Check TR and IC in AF. 
. Check speaker. 


Little or no 


; deflection. 
S meter deflection 


ODNOaAPwon= 


. Check EXT, SP jack. 
. Check squelch circuit operation. 


Normal 


. Check TR, IC in AF circuit. 

cil ehetasted: . Check ceramic discriminator circuit. 
. Check speaker. 
. Check for frequency deviation. 


Normal 


. Check adjustment deviation in RF, IF coils and 
helical circuit during low-sensitivity operation. 


. Check whether oscillation frequencies of SYNTH, 
AUX, etc. deviate. 


ADJUSTMENT 


TEST EQUIPMENT REQUIRED 7. Linear Detector 
8. AG 
1. DC Power Supply Frequency range: 300 Hz~5 kHz 
Voltage: Variable from 9 to 16 V. Output: Ome 
Current: 4 A min. 
9. AF Valve Voltmeter 
2. DC Voltmeter ; Measuring frequency: 50 Hz 10 kHz 
Voltage range: 10 V~16 V (min.) Input impedance: i* AO rnin 
Input inpedance: Sufficient (1MQ/VDC) Voltage range: ES 3 mV~30 V 
3. RF Valve Voltmeter 10. SSG 
Voltage range: F.S. 10 mV ~300 V Output frequency: Capable of covering 144 MHz 
Measuring frequency: 200 MHz min. ~148 MHz 
Input impedance: 1 M@ min.. 3 pF max. Modulation: Frequency modulation is 
4. Frequency Counter possible. 
Measuring frequency: 150 MHz min. 11. Sweep Generator 
Min. input sensitivity: about 50 mV Frequency range: Capable of covering 144 MHz 
5. Oscilloscope: ~148 MHz 
With horizontal input terminal and high sensitivity, 12. Dummy 
Measuring frequency: 3 MHz min. 82 5W (approx.) 
6. Power Meter 13. Directional Coupler 
Measuring frequency: 150 MHz min. 
Impedance: 500 14. Detector 


Measuring range: 20W, 3W 
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ADJUSTMENT 


1. Adjustment of PLL circuit 


} Measuring point | point Adjusting point 
Condition Sia te ee 
sania Terminal Method 
instruments) 


Reference 


1. Voltage 1) POWER SW: ON 
check HI/LOW SW: HI Confirm 
and ad- MR SW: OFF T9 (J1) 8.9V~10.2V 
justment MODE SW: S 
MHz SW: 6 
100 kHz SW: O Conan 
10 kHz SW: O TX.RX | T9 8.9V~10.2V 
SUBTONE SW: O 
5Hz SW: O 
SEND/REC. SW: SEND Approx. 12V 
aT seno/nec. sw: nec [oS WM [xR [Raf vm 


ee VM +0.2V 


1) 100 kHz SW: O Turn the L13 core counter | 0.46V 
10 kHz SW: O V.M | PLL 

L 

L 


clockwise (180°) from the 


oscillation start __point. =n 
14 
NE eee 
TaMieSWi4 | oC _VM [PLL [1P8 [Pik | v@2 | 1 evel 20000 ole 
3) MHz SW: 7 
100 kHz SW: 9 DC V.M j PLL Less than 5.5V Confirm 
10 kHz SW: 9 
Ci 7100 Hz 
5) MHz SW: 4 


100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: 5 kHz 


7) MHz SW: 5 


When a frequency counter 
is connected to the TP6 of 
the PLL unit, the 10.24 MHz 
signal is devited because 
of the impedance, so the 
counter should be cali- 
brated using the following 
procedure. 

MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 

t 

MHz SW: 5 


133.3050 MHz +100 Hz 


135.3050 MHz +100 Hz 
M4 ye] 
Ceres 


Frequency | PLL TP4 
Counter 


133.7050 MHz +100 Hz 


135.7050 MHz +100 Hz 
136.9050 MHz +100 Hz 


Calibration 
of counter 
at 10.24 
MHz 


With the MHz SW set to 
“4 and “5” check that 
the signal on the TP6 is 
10.24 MHz at each position 
when the TC1 is adjusted 
so that the signal of 
100 Hz order on the TP4 
remains unchanged. 
MODE SW: S 


VR1 133.3000 MHz +100 Hz 

SEND/REC. SW: REC. 
pu fra | pu [vA2 | 135.3000MH2 | #100He 
12) MHz SW: 5 
MODE SW: © 133.7000 MHz +100 Hz 
SEND/REC. SW: SEND re [arom 
-vRa [135.7000 MHz | E1002 


14) MODE SW: @ ie 136.9000 MHz +100 Hz 


Frequency 
Counter 


10) MHz SW: 4 
5 kHz SW: O 


Recheck the frequencies 

in Item (5) through (9). If 
they are devited, readjust 
L1 through L5. 
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ADJUSTMENT 


Measuring point Adjusting point 
Reference 
ininmitra Remarks 
Terminal 
nstruments 


15) MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 9 135.2900 MHz+100 Hz Confirm 
MODE SW: S PEE TP4 
SEND/REC. SW: REC. 
16) MHz SW: 7 137.2900 MHz ’ 
ter | 
17) MHz SW: 5 
MODE SW: © 134.6900 MHz+ 100 Hz Confirm 
19) MHz SW: 4 132.7000 MHz+100 Hz 
100 kHz SW: 0 Confirm 
10 kHz SW: O 
Frequency | PLL | TP4 
Confirm 
Confirm 
Confirm 
133.3000 MHz+100 Hz 
134.3000 MHz+100 Hz 
SEND/REC. SW: SEND Confirm 
& REC. 


27) MHz SW: 4>+5-637-4 PLE TP4 The frequency should 
MODE SW: S 
SEND/REC. SW: REC. 
Confirm 
28) 100 kHz SW: 01 
29) 10 kHz SW: 041 
position. 


become higher than 
133.3000 MHz in 1 MHz 
30) MHz SW: 6 
SEND/REC. SW: SEND RF V.M} PLL TP4 PLL L15 MAX 
te Gl L223 0354.5: 
L13 


21) MHz SW: 5 
23) MHz SW:.6 
24) MHz SW: 7 


25) MHz SW: 4 


SEND/REC. SW: SEND 
& REC. 
26) MHz SW: 5 


steps and should re- 
turn to the original 
frequency at the “4” 
position. 


The frequency should 
become higher than 
133.3000 MHz in 100 
kHz steps and should 
return to the original 
frequency at the “0” 


position. 
The frequency should 
become higher than 
133.3000 MHz in 10 kHz 
steps and should re- 

turn to the original 
frequency at the “0” 


as 


ADJUSTMENT 


2. Adjustment of TX section 


(Measure “ oes 7 Reference Remarks 
instruments) -ahceag pelt ae 
P1 


tebe Sf 1) POWER SW: ON 
HI/LOW SW: HI 
MR SW: OFF 
MODE SW: S 
MHz SW: 4 
100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: OFF 
SEND/REC. SW: SEND 
TC 1: Centered 
TC 2: Centered 
VR8: Full counter 
clockwise (FCCW) 

PeTES. 


2.10.7 1) Ready for UNLOCK RF. V.M| TX.RX| T TX.RX | L5.L6 


MHz 


Check voltage goes 
down step by step 


3aVGi 1) Ready for UNLOCK 
MHz SW: 4-535657 TX.RX| TP3 
4. B.P.F 1) MHz SW: 6 MAX 
DRIVE TX.RX | L9. 10 | Repeat the same pro- | 1.2V 
RF V.M | TX.RX Ba fils cedure two or three 
VR3 times. 
2) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 RF V.M | TX.RX| TP2 TX.RX} £12, 13} cedure 
3) MHz SW: 4 
100 kHz SW: O RF V.M.| TX.RX TX.RX}] L13 
10 kHz SW: 0 
ANT. L19 


Adjust the setting rang4 
of RF voltmeter fo 
peak value. 


MAX Use to RF prove 


1) POWER SW: OFF 
Power module lead: 
Soldering a RFT 
terminal. 
2) MHz SW: 6 
100 kHz SW: O 
10 kHz SW: O 
POWER SW: ON 
3) Same as above 


100: 1 
POWER. M| rear TX.RX Adjust for 12W (if the | Less than3.0A 
DCA.M panel power is less than 12 W 
make adjustment accord- 7 
ing to the procedure in 
Item (4) below. 


5. POWER 
4) Same as above POWER.M PERK TG? Adjust L19 to increase 
DC A.M to capacity. 
5) MHz SW: 4 POWER.M More than 10 W Confirm 
DCAM 
L21 
L22 


Adjust L22 so that meter 


indicates “8” on the scale 


6) MHz SW: 7 ' More than 10 W 
100 kHz SW: 9 DCA.M Less than3 A , 
6. RF 1) MHz SW: 6 
METER 100 kHz SW: 0 F METER] front TX.RX 
10 kHz SW: O panel 
TX.RX unit VR6: Center 
pee Se [eee ee 


10 kHz SW: 9 
R 
2) Same as above RF METER 
Check that the meter 


MBs 
7. LOW 1) HI/LOW SW: LOW POWER.M TX.RX| VR9 1.2W 
POWER panel lamp changes from 
to green. 
Po Mie sw: | POWER] gf fe sf ce | 
POWER.M | rear ANT. 


aaw~TeWil as gle wean 


0.8BW~ 1.5W 
Power check output 


3) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 


Confirm 
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ADJUSTMENT 


| Measuring point point Adjusting point 
(Measure Reference Remarks 
fio ee 
ae oe 


8. Output at 
the 11.5V | 2) MHz SW: 6 Check power output 
(power 10 kHz SW: O POWER | rear Confirm 
supply) 100 kHz SW: O METER panel 
6) MHz SW. 7 More than 6 ‘OW 
100 kHz SW: 9 Confirm 
10 kHz SW: 9 


9. Frequency} 1) DC Terminal: 13.8V 
rear 
panel Mi i TX.RX | TC1 146.000 MHz +200 Hz 
10 kHz SW: O 


SET 2) MHz SW: 6 
10. Protection | 1) Connect the Power DC V.M TX.RX| TP4 TX.RX | VR5 
Meter to the ANTENNA 


100 kHz SW: O 
2) Disconnect the Power DC A.M front TX.RX | VR8 1.2A 
panel Check that the power is 
decrease when the po- 
wer meter is disconnec- 


to the ANTENNA 
TX.RX unit VR8: 
near centered 
|3)MHzSW:4 | (DCAM | ‘SS Se goes See ee 
a MHz SW: 7 
10 kHz SW: 9 
5) Connect the power POWER.M|_ rear pee, output go on 
cea a = Ce a zs cnt 


11. Deviation} 1) MHz SW: 6 
100 kHz SW: O pone 
10 kHz SW: O Detectos TX.RX| VR2 5.0 kHz 
AG OUTPUT: 30 mV/ 
1 kHz 


1 kHz Detector TX.RX| VR1 3.5 kHz 


12. SUBTONE} 1) MIC Terminal: OPEN 1) Check that output 
SEND/REC. SW: SEND waveform from the 
AG OUTPUT: 300 mV/| Linear Linear Detector 
1 kHz Detector 2) Confirm that TV 
SUBTONE SW: ON TB...DC Terminal Voltage is 
V.M approx. 10V 
13. Abnormal 
Oscillat- 
F.Count rear 144.400 MHz 
panel co 
SEND/REC. SW: SEND 
MR SW: OFF 


2) MODE SW: @ F.Count rear 
panel 145.000 MHz Confirm 
MHz SW: 7 F.Count ea 
: MODE SW: :9 pete ee sh vipat 
F.Count 


5) MODE SW: S 
M SW (NON-LOCK): Confirm 
ON 
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Frequency 
Counter 


Confirm 


ion 3) MHz SW: 4 Linear Very the power voltage 
4) HI/LOW SW: HI Detector from 11.5 to 16 V for 


5) MHz SW: 7 
100 kHz SW: 9 
10 kHz SW: 9 
1) MHz SW: 5 
100 kHz SW: O 
10 kHz SW: O 
5 kHz SW: O 
HI/LOW SW: HI 
DC terminal: 13.8V 
MODE SW: © 


each item to check for 


abnormal oscillation 


ADJUSTMENT 


| Measuring point | Measuring point 
(Measure 
instruments) 


=a 
F.Count rear 
panel 


7) MODE SW: S F.Count rear 
panel 


8) MR SW: ON F.Count rear 
panel 


6) MHz SW: 4 
MODE SW: M (green) 


1. SETTING | 1) POWER SW: ON 
HI/LOW SW: LOW 
MR SW: OFF 
MODE SW: S 
MHz SW: 5 
100 kHz SW: 9 
10 kHz SW: 5 
5 kHz SW: O 
SUBTONE SW: OFF 
REMOTE SW: ON 
SEND/REC. SW: REC. 
SQUELCH VR: MIN 
EXT SP (terminal): 
AF V.M (8) 
Oscilloscope 
1) ANT terminal: 
SWEEP 
Oscilloscope VERT.GAIN: 
MAX 


2. Herical 
block 


Oscillo- TX.RX | TP5 


scope 
(Detector) 


AF V.M 


S METER 


4. S METER | 1) SSG OUTPUT: 30 dB S METER 
‘eel 
ator 
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3. 1F GAIN | 1) REMOTE SW: OFF 
ANT UNIT: SSG 
(DEV.: 5 kHz. MOD.: 

1 KHz 

SSG OUTPUT: 

Approx. 10 dB 

AF VR: 0.63 V/8Q 


2) SSG OUTPUT: 5~ 10 dB 


| Adusting point | point 


re 


147.000 MHz 


steers that indication 


| lusting point | point 


Adjust for a maximum 
gain and for a waveform 
as shown at right. 


Adjust L29 and L30 for 
a maximum waveform. 
Adjust L31, L32 (a.b.c) 
and L33 for a proper 
bandwidth and optimum 


Adjust L29 and L30 
the waveform is 
distroted as shown 


TX.RX 
below. 


Z oe 


fae Set the scale 10 (30 V) | 30dB+4dB 
Eg Sa a 


waveform. 


Adjust SSG for correct 
frequency and set it to 
optimum waveform. 


MAX. 
Repeat the same proce- 


dure two or three times. 


ADJUSTMENT/PC BOARD ALIGNMENT 


6. S/N 
(Signal 
to Noise 

ratio) 


AF V.M 


4) MHz SW: 5 
10 kHz SW: 9 

SSG OUTPUT: 40 dB Next, turn the SSG mo- 
dulation OFF and mea- 
sure the attenuation by 


AF V.M. 


AF V.M 


7. SQUELCH] 1) SSG OUTPUT: OFF 
SQV. VR: Critical point 


Oscillo- 
scope 
(or SP) 
Oscillo- 
scope 
(or SP) 


2) SSG OUTPUT: —8dB 
SOU. VR: Position of 
item (1) 


| Measuring point point | Adjusting point point 
Reference Remarks 
ees 
Terminal 
instru Eset 
3) MHz SW: 7 With a signal received, 
100 kHz SW: 9 set AF V.M to 0.63V/82. | S/N 20 dB Confirm 
ation by AF V.M. 
With a signal received, 
set AF V.M to 0.63V/82. | S/N 40 dB Confirm 
Critical point 
9:00~ 11:00 Confirm 
When a signal of — 8 dB 
Confirm 
the squelch should open 


1) SSG OUTPUT: —6dB With a signal received 
2) MHz SW: 4 at each channel, set AF 

100 kHz SW: O AF V.M V.M to 0.63 V/8 . Next | S/N 20 dB Confirm 
10 kHz SW: O turn the SSG modulation 
OFF and measure the 
attenuation by AF V.M. 
10 kHz SW: 9 Next, turn the SSG modul- 

is applied from the SSG, 


PLL Unit (X50-1380-10) 


[6] . S 


TP TP2 


Tho oo 


VR1 VR2 VR3 VR4 VRS 


LiiGees 4 ES 
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PC BOARD ALIGNMENT 


TX, RX Unit (X44-1300-10) 


RFIl @ @DRB es 8 BE 


FIB REO CD 


(9) 


LoS HIOebiinti2’ 


[OI 9lols] 


TP2e 


S| 


m3" 


f 
D 


1. Adjustment of PLL Block 2. Tx Section adjustment 


DC voltmeter RF voltmeter 
DC voltmeter RF voltmeter 
Frequency counter 


Frequency counter 


To DC power 
supply 13.8 V To DC Power 


Supply 13.8 V 


Us gl 


TP6, TP4 
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PC 


= 11. DEVIATION 
Power Meter 


Frequency Counter DC Power Supply 


Oscilloscope 


POWER 
RF METER 
LOW POWER 
11:5-V 

Freq. SET 
SHIFT AND MEMORY SHIFT 


@ © GN oo 


Audio voltmeter 


10. Protection 


Power Meter DC Voltmeter 


DC Power Supply 


. IF GAIN 

. S METER 

. Discretion 
S/N 

. SQUELCH 


NOOR W 


DEV: 15 kHz 
MOD: 1 kHz 


Oscilloscope 


BOARD ALIGNMENT 


12. ABNORMAL OSCILLATION 


Potentiometer 


DC Power Supply 


ANT 
Audio Generator 
Tel ttt | | 
“a ©) 
VRI 
o 
VR2 
Do 
pret te tee 0 


2. Helical 


Oscilloscope 


Sweep Generator 


Detector 


AF Voltmeter 
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GENERAL 


Semiconductors: 


Frequency Range: 


Frequency Synthesizer: 


Synthesizer Stability: 
Mode: 
No. of Channels: 


Operating Temperature: 


Power Voltage: 
Grounding: 

Antenna Impedance: 
DC Current: 


Dimensions: 


Weight: 


TRANSMITTER SECTION 


RF Output Power: 


Modulation: 


Max. Frequency Deviation: 


Spurious Radiation: 


Touch Tone Input Impedance: 


Microphone: 


RECEIVER SECTION 


Circuitry: 


Intermediate Frequency: 


Sensitivity: 


Squelch Sensitivity: 
Pass Band Width: 
Selectivity (2 Signal): 
Image Rejection: 
Spurious Interference: 
Intermodulation: 
Audio Output: 


SPECIFICATIONS 


Transistors: 53 


FETs: 9 
ICs: 17 
Diodes: 85 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Les§ than +750 Hz at 25°C 
FM 
800 
=—20 to.-+ 50°C 
11.5V DC to 16.0V DC (13.8V DC standard) 
Negative grounding 
500 
Less than 0.5A in receive with no input signal 
Less than 3A in HI transmit 
(at 13.8V DC) 
161 mm (6-5/16") wide 
61 mm (2-3/8") high 
230 mm (9-1/16") deep 
1.75 kg (3.85 Ibs) Approx. 


High: 10 watts (min.) 

Low: 1 watts approx. (adjustable to 10 watts) 
Variable reactance direct shift 

+5 kHz 

Less than —60 dB 

6000 

Dynamic microphone with PTT switch, 50002 


Double superheterodyne 

1st: IF 10.7 MHz 

2nd: IF 455 kHz 

Less than 0.4 uV for 20 dB quieting 

(Less than 1 ywV for 30 dB S/N) 

Less than 0.25 wV 

More than 12 kHz at 6 dB down 

More than 76 dB at 30 kHz of adjacent channel 
More than 70 dB 

More than 60 dB 

More than 66 dB 

More than 1.5 watts across 82 load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 


nr 
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GENERAL 


Semiconductors: 


Frequency Range: 
Frequency Synthesizer: 
Synthesizer Stability: 


SPECIFICATIONS 


Transistors: 53 


FETs: 9 
ICs: 7 
Diodes: 85 


144.00 to 147.995 MHz 
Digital control of phase locked VCO 
Les¢ than +750 Hz at 25°C 


Mode: FM 

No. of Channels: 800 

Operating Temperature: => 20 1O2-t- DOC 

Power Voltage: 11.5V DC to 16.0V DC (13.8V DC standard) 
Grounding: Negative grounding 

Antenna Impedance: 500 

DC Current: Less than 0.5A in receive with no input signal 


Less than 3A in HI transmit 
(at 13.8V DC) 
Dimensions: 161 mm (6-5/16") wide 
61 mm (2-3/8") high 
230 mm (9-1/16”) deep 


Weight: 1.75 kg (3.85 Ibs) Approx. 
TRANSMITTER SECTION 
RF Output Power: High: 10 watts (min.) 
Low: 1 watts approx. (adjustable to 10 watts) 
Modulation: Variable reactance direct shift 
Max. Frequency Deviation: +5 kHz 
Spurious Radiation: Less than —60 dB 
Touch Tone Input Impedance: 6000 
Microphone: Dynamic microphone with PTT switch, 5002 


RECEIVER SECTION 


Circuitry: Double superheterodyne 
Intermediate Frequency: 1st: IF 10.7 MHz 

2nd: IF 455 kHz 
Sensitivity: Less than 0.4 uV for 20 dB quieting 


(Less than 1 uV for 30 dB S/N) 
Squelch Sensitivity: Less than 0.25 pV 
Pass Band Width: More than 12 kHz at 6 dB down 
Selectivity (2 Signal): More than 76 dB at 30 kHz of adjacent channel 


Image Rejection: More than 70 dB 
Spurious Interference: More than 60 dB 
intermodulation: More than 66 dB 
Audio Output: More than 1.5 watts across 8Q load (10% distortion) 


NOTE: The circuit and ratings may change without notice due to developments in technology. 
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ATIC DIAGRAM 
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POWER SUPPLY 
DC 13.8V 
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